DOCOMSMT BESOHE 



ED 16tt 891 

TITLE 

INSTITUTION 

SPONS AGENCY 

PUB DATE 
NOTE 

EDRS PRICE 
DESCRIPTOES 



IDENTIFIERS 



CE 019 111 

State Articulated Instructional Objectives Guide for 

Occupational Education Programs, State PiloT^M- 

for Automotive Mechanics (DCC V-003) and Automotive 
Mechanics (High School) • 

North Carolina State Dept-. of Community colleges^ 
Raleigh-; North Carolina State Dept. of Public 
Instruction , Raleigh- j 
Bureau of Occupational and Adult Educatiorj (DHEH/OE) 9 
Washington, D-C* 
Aug 77 

ai7p,; For related documents see CE 019 107-Ho 

MF-$0.83 Plus Postage. HC Not Available from EDESjL 
♦Articulation (Program) ; *Auto Mechanics; Behavioural 
Objectives; Community Colleges; *Course Objectives; 
Curriculum Development; Curriculum Guides; 
Performance Criteria; *Postse(^ondary Education ; 
Program Coordination; *Secondary Education; Task 
Analysis; Technical Institutes; ^Vocational 
Education 

♦North Carolina; North Carolina (Duplin County) 



ABSTRACT 

This articulation instructional objective guide for 
automotive mechanics contains summary information on fifteen blocks 
(courses) of instruction. They are introduction to automotive 
technology; lubrication and vehicle operating maintenance; cooling 
system maintenance and repair; automobile heater maintenance and^ 
repair; braking system maintenance and repair; fuel system, 
maintenance and repair; steering and front-end maintenance and 
repair; drive train with manual transmission maintenance and repair; 
engine maintenance, repair, and- overhaul; automobile heater cind air 
conditioner maintenance and repair; automatic transmission 
maintenance and repair; electrical systems maintenance and repair; 
\ automotive servicing; automotive cooperative training; and automotive 
emissions control. Information for the instructional blocks include 
these elements: list of job tasks, course description, instructional 
hours, instructional objectives, skills and related technical 
information to be taught, performance standards, standardized 
performance test items, and equipment requirements. Also included are 
recommended academic subjects for high school and community 
college/technical institute auto mechanics curriculum and job task 
listing for auto mechanics. Also available are the Final Report (CE 
019 107), policy and Procedures Guide (CE 019 108), and Instructional 
Objectives Guides (CE 019 109-110). (JH) 
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FOREWORD 



This articulated instructional objoctixres guide ia designed for use as a 
reference, in the articulation of occupational program and to foster competency 
based instruction and evaluation. It is Intended primarily for use by instiuc- 
tors at the post-secondary level and teachers at the Becondary level conducting 
like courses in the same occup£.tional program. The guide considers commonali- 
ties in like occupational courses between high school and CC/TI (Community 
Colleges /Technical Institutes) prograns in the same occupation and implements 
three baaic Concepts. 

The commonality exists by virtue of the requirewnt by law that North Carolina 
community colleges and technical institutes conduct "Open Door instruction in 
occupational programs. Obviously, sucK? instruct ion must start from the begin- 
ning of the total occupational program, often resulting in duplication of 
Instruction conducted in high school. This fact created the requirement for 
articulation which, if properly conducted, removes the need for the post-secondarv 
student to repeat occupational instruction successfully completed at the sjcondar, 
level. Such students usua.lly require only the more advanced occupational in- 
struction not received in their high school. 

The three. basic concepts involved in occupational program articulation between 
secondary and post -secondary levels of education are: 

1. To ensure that occupational instruction conducted at the high 
school level is transferable for credit to the CC/TI in the 
same occupational program, it is essential that the occupational 
Instruction components (courses) coi'vent be standardized so as 
to be identifiable with one or nor* liU components at the 
CC/TI level. 

2. To ensure that the student has acquired sufficient skill in 

\ job task performance to be given post-secondary credit for high 
ac^^col work, the teachers and instructors must both use the 
sau»f. task performance standards . 

3 To ensure that student occupational qualification recognized 
for employment or course credit is both valid and reliable it 
is necessary to standardize test Sterns ana procedures in the 
evaluation of student job. task performance. 

Instructional content standardization is based upen Job tasks ^^o'^^if"^^^ 
necessary for job qualification by the employers. The performance standards 
standardization is based upon the performance standards required by 
dustry. business or profession for initial job entry qualifier J^ 'T^r^T 
to perform job tasks and meet initial job entry task performance standards 
recognized and accepted by employers must take precedence over personal opinion^. 
^e3lng standards or articulation cannot be readily accomplished, /est items 
^d eva^Lci^ procedures for the same job task should be developed jointly by 
the instructors and teachers concerned. 
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ARTICULATION RESEARCH PROJECT 
ARTICULATION OF OCCUPATIONAL EDUC/TION PROGRiVMS BETWEEN 
SECONDARY SCHOOLS AND TECHNICAL INSTITUTES /COMMUNITY COLLEGES PROJECT 
c/o JAMES SPRUr^T INSTITUTE, P.O. BOX 398 
KENANSVILLE, NC " 28349 . 

Instructional Objectives Guide August 1977 



PROGR/Ji: Automotive Mechanics (DCC - 003) 

(DPI - High Schools - Automotive Mechanics) 

COURSES: Introduction to Automotive Technology (Block 0.0) 

Lubrication and Vehicle Operating Maintenance (Block 1.0) 
Cooling System Maintenance and Repair (Block 2.0) 
Automobile Heater Maintenance and Repair (Block 3.0) 
Braking System Maintenance and Repair (Block 4.0) 
Fuel System Maintenance and Repair (Block 5.0) 
Steering and Front End Maintenance & Repair ( Block 6.0) 
Power Train and Manual Transmission and Repair (Block 7.0) 
Engine Maintenance, Repair and Overhaul (Block 8.0) 
Automotive Air Conditioner Maincenance and Repair (Block 9.0) 
Automatic Transmission Maintenance c.nd Repair (Block 10.0) 
Electrical Systems Maintenance and Repair (Block 11.0) 
Automotive Servicing (Block 12.0) 

Automotive Cooperative Training (Block 13.0) (Optional) 
Automotive Emissions Control (Block 14.0) 

COURSE IDENTIFICATION: (Current Departmental Course Numbers, Like Courses) 

Department of Public Instruction: 

Intro*duction to Automotive Technology (Part of) T & I No . 7391 & 7392 
Lubrication and Vehicle Operating Maintenance (Part of) T & I No. 7413 
Cooling System Maintenance and Repair (Part of) T & I No. 7393 
Automobile Heater Maintenance and Repair (Not Identified) 
Braking System Maintenance and Repair (Part of) T & I No. 7393 
Fuel System Maintenance and Repair (Part of) T & I No. 7393 
Steering and Front End Maintenance and Repair (Part ot*) T & I No . 7393 
Power Train with Manual Transmission (Part of) T & I No. 7393 
Engine ~ Maintenance, Repair, and Overhaul (Part of) T & I No. 7403 & 7393 
Automobile Air Conditioner Maintenance and Repair (Not Identified) 
Automatic Transmission Maintenance and Repair (Part of) T & I No. 7393 
A.utomotive Electrical Systems Maintenance and Repair (Part of) T & I No. 7403 & 

7393 

Automotive Servicing (Part of) T & I No . 7393 
^.-^ Automot Cooperative Training (Not Taught) 

Automot Emi.ssions Control (Not Taught) 

Department of Community Colleges: 

Introduction to Automotive Technology - AUT 1100 

Lubrication and Vehicle Operating Maintenance (Part of) AUT 1100 

Cooling System Maintenance and Repair (Part of) AUT 1100 

Automobile Heater Maintenance and Repair (Part of) AHR 1101 & AUT .1101 

Braking System Maintenance and Repair-AUT 1121 
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Fuel System MaintcnaiK^o and Repair (I art of) AUT 1102 
Steering and Front ^.Kiid Maintenance and Repair (Part ot") AUT 1123 
Power Train with Manual Transmission (Part of) AUT 112^* 
Engine - Maintenance, Repair and Overhaul (Part of) AUT 1101 
» Automobile Air Conditioner .Maintenance and Repair - AHR 1101 
\ Automatic Transmissions Miiintenancc and Repair (Part of) AUT 112A 

Automotive Electrical Systems Maintenance and Rep^iir (Part of) AUT 1102 & 

PME 1202 

Automotive ServicinR - AUT 1125 

Automotive Cooperative Training; - AUT 1200 ' 
Automotive Emissions Control - PME M33 



AUTOMOTIVE MECtlAiNICS INSTRUCTIONAL CONTACT HOURS TOTAL (TECHNICAL ONLY) : 

High Sdiools - 1080 Hours 

CC/TI - (One Year Diploma) 10A5 Hours 

- (Two Year Diploma) 1639 Hours 

- (With Cooperative Training) 2068 Hours 

INSTRUCTIONAL OBJECTIVES: AUTOMOTIVE MECHANICS COURSES, WITH BLOCK CONTACT HOURS 
Block 0.0 Introduction to Automotive Technology: 

(180 HRS/176HRS) Sub-Block 0 . 1 - To provide the learner with related technical 
(HS/CCTI) Information c^d to develop skills regarding: shop safety hazards, 

shop safety practices, first aid requijrements for shop injuries; 
purpose, use and maintenance of common shop tools, equipment and 
machinery, performance requirements of Standard Shop Operating 
Procedures. Identification and, uses of automotive fasteners. 
Sub-Block 0.2 - To provide the learner with related technical 
information and to develop skills regarding: identification, pur- 
pose , mechanical operation, and operator maintenance requirements 
of the modern a^ -lomoblle, its major assemblies, and the primary 
components of tho assemblies. ^ 
Sub-Block 0> 3 - To provide vocational inf orm^-^tion pertaining to: 
Tlie Automotive Maintenance Industry; interpersonal relationships 
% of the mechanic with employers/supervisors, the customer, his 

fellow workers, and his craft. 



Block I.O Lubrication and Vehicle Operating Maintenance : To provide the 

(25 HPS/25HRS) learner with the skills and related technical information required 

for qualification to perform oil changes, vehicle lubrication, 
tire replacement and repair, road service and towing, and winter- 
ization of vehicles, according to manufacturer's specifications and 
to meet minimum industry performance standards. 

Block 2.0 Cooling^ System Maintenance and Repair : To piovide the learner with 

(30 HRS/30HRS) the required occupational skills and related technical information 

for qualification to perfom inspeccions, maintain, remove and re- 
place automotive cooling systems :jomponents; according to manufac- 
turer's specifications and to m'jet minimum industry performance - 
standards . 
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Block 3.0 
(30 HRS/30' HRS) 
(To be taught con- 
currently with 
Block 9.0- 
Automoblle Air 
Condltioi^er) 

Block A.O 

(60 HRS/66 HRS) 



Block 5.0 

(55 HRS/55 HRS) 



Block 6.0 
(None/220 HRS) 



Block 7.0 

(165 HRS/ 165 HRS) 



Block 8.0 

(220 HRS/ 176 HRS) 



Block 9.0 
(None/ 146 HRS) 



Automobilo Heater Maintenanc e a nd Repair : To provide the learner 
with the required occupational skllla and related technical infor- 
mation for qualification to perform inspections, maintain, service, 
remove, and replace the automotive heater, as ar item separate from 
the air conditioner; according to manufacturer's specifications 
and to meet minimum industry performance standards. 



Braking System Maintenance and Repair : To provide the learner 
with the required occupational skills and related technical infor- 
mation for qualification to perform inspections, adjustment, 
repair, and replacement of components^ of the automotive braking 
system; according to manufacturer '^specif icatlons and to meet 
minimum industry performance standards. 

Fuel System Maintenance and Repair: To provide the learner with 
the required occupational skills and related technical information 
for qualification to perform inspections, adjust, repair, or replace 
the components of the automotive fuel system, according to manufac- 
turer's specif icationc and to meet minimum industry performance 
standards • 

Steering and Front End Maintenance and Repair : To provide the 
learner with the required occupational skills and related tech- 
nical information for qualification to perform inspections, maintain, 
adjust, repair, or replace, the components of the automobile steering 
front end, and suspension systems; according to manufacturer's 
specifications and to mee': minimum industry performance standards. 

E>.:iv e Train with Manual Transmission Maintenance and Repair ; 
To provide the learner with the required occupational skills and 
repated technical information for qualification to perform inspec- 
tions, adjust, service, repair or replace the components of the 
automotive drive train with a manual transmission; according to 
manufacturer's specifications and to meet minimum industry perfor- 
mance standards • 

Automotive Engine - ^faintenance , Repair, and Overhaul : To provide 
the learner with the required occupational skills and related 
technical information for qualification to perform inspections, 
maintain, repair, replace, and overhaul the automotive gasoline 
engine (less the electrical and fuel system.^); according to tlie 
manufacturer's specifications and to meet minimum industry perfor- 
mance standards. , 

Automobile Air Conditioner Maintenance and Repair : To provide the 
learner with the required occupational skills and related technlr.i^ 
information for qualification to perform inspections, service, 
maintain, repair or replace components of the automobile air cor - 
ditioner system; according to manufacturer's specifications and 
to meet minimum industry performance standards. 
(Note: Instruction for Block 3»0 - Automotive Heater should be 
integrated into instruction for this block, if Block 9.0 ie taught.) 
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Block 10.0 
(None/ 165 HRS) 



Block 11.0 

(125 I1RS/23J. HRS) 



Block 12.0 
(None/99 HRS) 



Block 13.0 
(None/A29 HRS) 
(Optional) 



Block 14.0 
(Noae/55 HRS) 



AuLomatic Transmissions Maintenance and^^cpalr: To provide the 
learner^witlV'l^e required occupational skills an^d related tech- 
nical information for qualification to per f orw-inspections , servicCi 
maintain, adjust, repair or replace the automotive automatic trans- 
mission; according to manufacturer's specifications and to meet 
minimum industry performance standards 

Automotive Electrical Systems Mainten£ince and Repair : 
High Schools Only : To provide the learner with the required occupa 
tional skills and related technical information for qualification to 
inspect, maintain, repair, or replace only the automotive engine 
electrical system, the battery, and replace bulbs and fuses of the 
light system. (This portion of instruction in this block is con- 
ducted primarily to provide the learner with full qualification to 
perform the required tasks in Block 8.0.) The learner is expected 
to meet the manufacturer's SDeci f±c^t ions and meet minimum industry 
performance standards for the limited instnictional objective, 
CC/TI : To provide the learner with the required occupational skills 
and related technical, information for qualification to inspect, 
maintain, repair, or replace all components of the automotive elec- 
trical system; according to the manufacturer's specifications and 
to meet minimum indusfly performance standards. 

Automotive Servicing : To p^rovide the learner with the opportunity- 
to apply previous instruction to a full range of experiences in 
inspecting,^ testing, adjusting, repairing, and replacing components 
in the proqess of ''Trouble Shooting** automotive systems in a simu- 
lation of .actual automotive shop situatiotis. 

Automotive Mechanic Cooperative Training : To provide the learner 
with the opportunity to appiy--tties kills and related technical in- 
formation gained from instructionfS^eived and to gain further 
practical experience in inspecting, ' testing, repairing, adjusting, 
and replacing automotive components while working in a commercial 
automotive repair shop, under the supervision of a qualified auto- 
motive repair supervisor. 

Emissions Control : To provide the learner with the information 
regarding air pollution, factors involved in and contributing to 
automotive emissions; types and operation of common emissions 
control by U.S. automobile makers, plus the information and skills 
required to inspect, service, repair or replace the six most common 
emissions control systems. 
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INSTRUCTIONAL OBJECTIVES OF TOTAL AUTOMOTIVE MECHANICS PHOGRAM: 
High Schools : 

To provide the learner with the instruction and opportunity for practical 
application necnssary to lacquire the occupational skills and related tech- 
nical information to ineet minimim industry performance standards in perfor- 
mance of: 

1) Identification of shop safety hazards, practicing shop safety require- 
ments, shop first aid; identifying, stating purpose, and demonstrating 
how to use and maintain common shop tools, equipment and machinery; 
identifying, stating purpose and application of Standard Shop Operating 
Procedures. Identification and use of automotive fas teners . 

2) Identification and stating the purpose and operation of the major assem- 
blies and their components and demonstration of operator maintenance of 
the modem gasoline fueled automobile. 

3) Listing the vocational opportunities in the automotive maintenance field, 
practicing interpersonal relationships with the employer, fellow workers, 
and che customer. 

4) Doing oil changes, vehicle lubrication, tire replacement and repair,, 
and vehicle win terization , 

5) Inspection, maintenance, removal and replacement of automotive cooling 
system components. 

6) Inspection, service, maintenance, removal and replacement" of automotive 
heater components, if automotive air conditioner is not taught. 

7) Inspection, adjustment, repair, and replacement of brake systems. 

8) Inspection, adjustment, replacement or repair of automotive fuel systems ^ 
and components. 

9) Inspection, adjustment, service, replacement or repair of automotive drive 
train with manual transmission. 

10) Inspection, maintenance, repair and replacement or overhaul of the automo- 
bile gasoline engine, to include the engine electrical system. 



CC/TI: 



ERLC 



One Year Program - Includes all instruction, same as above. 

Two Year Program - Same as the high schools, as shown above, plus performance of: 

1) Inspection, service, .maintenance and repair, or replacement of components or 
the automotive air conditioning system, to include the automotive heater. 

2) Inspection, service, adjustment, maintenance and repair, or replacement of 
components of the automatic transmission . 

3) Inspection, maintenance and repair, or replacement of components of the 
automotive electrical system. 

4) Practical application of completed instruction in a simulated automotive 
maintenance shop environment. 

5) Practical application of all completed instruction in a commercial automotive 
maintenance shop under the conditions of a cooperative training program, to 
gain experience in the inspection, servicing, maintenance, and repair, or 
replacement of automotive operational components (Optional) . 

6) Inspection, service, maintenance and repair of autonotive emissions control 
systems . 
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JOB QUALIFICATION OR SKflJ.S (;AINKI): 

Thi8 pro^'.r.'un of Luh t rue t: I on h.i!; t lu» cMpnb i 1 L ty Lo provLdt! Llui 'suocosstul learner 
with a success LOU of pro}»resK i.vi» ly lii)',lier 5;;kIl.Ls Job (jual If lcmL ions, uncil che 
program is compLeLed and the learner has reacj^d Lhe instructional obJnctJvef* job / 
qualifications, ie: heJwis succe:;?; I'uily demcmsl rated abili ty lo nerform llict. tfask 
requirements and n>cet . indur,t ry j;tandards of porlonnance for each of the bJocka of 
automotive instruction. Successful completion of all blocks of instruction pro- 
vides the learner with Lhe ability to meet initial entry task performance standards 
foi* an AutomoV.ive Technician p. With the addition of at least one year of successful 
work experience in a ^recopnis^ed automotive maintenance shop, the individual is then . 
considered to have the qualifications of a Master Auto nu>i ^ ve Technl cian and should 
be capable of attaining such a rating by taking the te; : ven in the "Mechanic 
Testing and Certification Program" Conducted by the Nai al Institute for Automotive 
Service Excellence. ^ ' 

Those learners who complete less thafli the full program of instruction successfully 
can obtain the following job qualifications, if they successfully ' complete the 
required demonstrated performance evaluation, meeting minimum industry performance 
standards and have 1 to 3 months valid, like job experience: Blocks 0.0, 1.0,' and 
2.0 - Service Station Specialist ; Blocks 0.0 and at least, A. 0 - Automotive Brake 
Technician ; Blocks 0.0 and 5.0 - Automotive Fuel Sys tern Maintenance and. Repair 
Specialist ; Blocks 0.0 and 7.0 - Manual Transmission and Rear Axle Technician ; 
Blocks 0.0 and 6.0 - Automotive Front End Technlcia ji; Blocks 0.0, 1.0, 2.0, 5.0, 
8.0, cind the ignition and charging system portion of Block 11.0 - Automo tive iMigiae 
Repair Technician ; Blocks 0.0, 3.0, and 9.0 ^ Automotive Heating and Air Conditioning 
Technician ; Blocks 0.0 and 7.0, and 10.0 - Automatic Transmission Technici an 
(Light Repair );, and ^Blocks 0.0 and 11.0 -. Automotive Electrical Systems Techn i cian . 
It is of course possible for an individual to be qualified as a technician in ev- 
eral different areas, but not complete the entire program of ins truct: v^n . Under 
such circumstances, the individual would Le certified for only hos< > lucks of in- 
struction successfulLjj^ completed and evaluated and could not be considered as a 
fully qualified Aut^ptive Mechanic. Should the individual concerned b interested 
in jobtaining nationally recognized ratings in those specialties identified as tech- 
nicians, at least one year of successful experience in a reco^.ni zed automotive main- 
tenance shop, plus three years pf high school or two years of technical institute 
automotive program instruction is required; followed by successful completion of one 
or more of the certification tests conducted annually by the National Institute for 
Automotive Service Excellence. _ . ' 

PREREQUISITES: ^ 

See each instructional guide block cover page. 

• PERFORMANCE EVALUATION : 

Test items are competency based (outlines, less the necessary detail or data for 
problem solvi^) for use in task and for end of course performance evaluation for 
job or advanced instruction qualification. Test items are provided for each in- 
structional block. 

EQUIPMENT: v . 



See general equipment list attached to last block of program. Special tools and 
equipment requirements peculiar to a specific block of instruction arc listed on 
O the last page of that olock. 
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Academic Subject Courses Required In Automotive Mechanics Pro}',ram Curriculum 



HIGH 'SCHOOLS 

SUBJECT ' UNITS * 



.English I, II, III, IV A 

General Math, Algebra /Preparatory General Math 1 

^ or Algebra I , ^ 

f 

Physical Science i 1 
Biology, > 1 

Industrial Practice 1 
Health and P.E. ^ ^ ^ ^ 

U. S. studies / 1 

Electives , 3 or A* 



i 



Academic Total 

Automotive Total 5 or 6* 



Curriculum Total .\ 18 Unitf 



Total varies with each- school because of the variations in total automotive 
mechanics instructional hours available at each high school. 
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SUGGESTED CURRICULUM 
AUTOMOTIVE MECHANIC 
COMMUNITY COLLEGE /TECHNICAL INSTITUTE 



One-Year Program (First Four Quarters of Two-Year Program) 

\ 

Academic Subjects Instructional Contact Hours 



MAT 


1100 


Vocational Math 


33 


ENG 


llCl 


Reading Improvement 


33 


GUI 


1101 


College Orientation 


11 


ENG 


1102 


Communications Skills 


33 


PHY 


liOl 


Applied Science 


55 


PSY 


1101 


Human Relations 


33 


BUS 


1103 


Small Business Operations 


33 






Total Academic Hours 


231 



Total Automotive Hours 1075 
Grand Total One-Year 1306 
* There will be limited variations to this number. 
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Optional: Automotive Cooperative Training - AUT 1200 - if employed may- 
follow fourth quarter for two-year program students - 449 hours. 

Two-Year Program (Includes^^aUL^ Items Taught in One-Year Program) 

Automotive Sub jects ) ' 575 Hours ** 

\ / 

Academic Subjects (MAT 1103 - Autbrnati-^e Math) 33 Ho urs 

Total Hours 2nd Year 608 
Grand Total Two-Year Program 
(Less Cooperative Training) 1914 
Grand Total Two--Year Program 
(With Cooperative Training) 2363 

** There may be upward variations to this number. 
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ARTICULATION RESEARCH PROJECT 
SIGNATORIES TO LOCAL /JlEA OCCUPATIONAL EDUCATION CURIvICULUM 

ARTICULATION AGREEMENTS 



The following listed local area public school system and community college/ 
technical institute administrators have agreed to articulate their Automotive 
Mechanics Program of instruction. Such agreements involve the employment of 
this document as an instructional objectives guide. High school students who 
successfully complete recognized articulated portions of this program and are 
evaluated as job qualified in work completed will be given appropriate credit 
for such work by the local area community college/ technical institute. 



Cumberland Area: 



Howard E. Boudreau 



C. Wayne Collier 



R. Max Abbot 



President 

Superintendent 

Superintendent 



Fayetteville Technical Institute 
Fayetteville , North Carolina 

Cumberland County Public Schools 
Fayetteville, North Carolina 

Fayetteville City Schools 
Fayetteville, North Carolina 



Duplin Area: 

Carl D. Price 

Charles H. Yelverton 



President 



Superintendent 



James Sprunt Institute 
Kenans ville. North Carolina 

Duplin County Public Schools 
Kenans ville , North Carolina 



Person Area; 



W . S . Rogers 



E. W. Cox 



Super in tenden t 



President 



Person County Public Schools 
Ro^^boro, North Carolina 

Piedmont Teclinical Institute 
Roxboro, North Carolina 



Wayne Area: 

J. K. Woo ten 

W. R» Johnson 



C, E. Erwin , Jr. 



ERIC 



Superintendent 
Superintendent 
President 



Wayne County Schools 
Goldsboro , North Carolina 

Goldsboro City Schools ^ 
Goldsboro , North Carolina 

Wayne Community College 
Goldsboro, North Carolina 
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THE ARTICULATION RESFARCH PROJECT 



Backi;round: The Articulation Research Project was initia^ted on September 1, 
1974 as a State Board of Education approved joint effort by the President of 
James Sprunt Institute, and the Superintendent of the Duplin County Public 
Schools. It was and is supported by the North Carolina Occupational Research 
Unit, State Department of Public Education with funding provided jointly by the 
State Departments of Public Instruction and Community Colleges. 

The occupational program instructors of James Sprunt Institute and the teachers 
from the Duplin County High Schools, assisted by appropriate occupational ad- 
visors, acting as a joint area committee were responsible for the development 
of the instructional material content of the initial articulated instructional 
objectives guide for this program. That guide was in turn updated, revised, and 
refined by a state level committee to provide a pilot model foi a state articu- 
lated instructional objectives guide for this program. This guide will be used 
by all secondary and post-secondary institutions and teachers who have entered 
into local area articulation agreements for this program. 

The state level committee that developed the revisions and refinements to the 
Duplin Area Committee produced guide consisted of representatives from each local 
area joint advisory and program committee for the occupation concerned that is 
operational in the areas of the state that have entered into local area articu- 
lation agreements. Each local area sent both secondary and post-secondary occupa- 
tional teachers/instructors as representatives for each articulated program, plus 
at least one advisor for each program, to participate as the state advisory and 
program committee. Where possible, a state occupational education staff member 
from both the Department of Public Instruction and the Department of Community 
Colleges participated in the role of acting executive secretary for each joint 
state advisory and program committee. This committee acting as a whole performed 
the actions cited above. The joint state advisory and program committee members 
participating from the local areas and state staff personnel are listed below. 

NORTH CAROLINA JOINT AUTOMOTIVE MECHANICS ADVISORY AND PROGRAM COMMITTEE 



Ted Rollins T & I Consultant N. C. Department of 

Public Instruction 
Raleigh, NC 



Lester Anderson 



Huett Braxton 
Charles B. Massey 



Advisor, Duplin Area 
Advisor, Duplin Area 
Advisor, Wayne Area 



Warsaw Mo tor Co . 
Warsaw, NC 

O'Neal Motors, Inc. 
Raleigh, NC 

Brack-Wilson Ford 
Smithfield, NC 
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Jesse W. Barrett Person Area Person County Schools 

Roxboro, NC 
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John L. Cade, Jr, 
Richard A. Fry 
Andrew Krainiak 
Ed Musselwhite 
James C. Newbold 
Bobby W. Perkins 
Elmer Rackley 
Luby Vforley 



Cumberland Area 
Duplin Area 
Cumberland Area 
Cumberland Area 
Person Area 
Cumberland Area 
Wayne Area 
Wayne Area 



Cumberland County Schools 
Bunn Level, NC 

James Sprunt Institute 
Ketiansville, NC 

?ayetteville City Schools 
Fayetteville, NC 

Cumberland County Schools 
St. Pauls, NC 

Piedmont Technical Institute 
Roxboro, NC 

Fayetteville Technical Inst. 
Fayetteville, NC 

Wayne County Schools 
Pikeville, NC 

Wayne Community College 
Goldsboro, NC 



Credits : 
Task Listing 



Prepared with the assistance of Automotive Advisors 



Instructional Objectives Guide Content - Prepared by the Duplin Area Automotive 
Instructors, updated and revised by the Joint Advisory and Program Committee 
Instructors . 



Editor 
Typist 
Printing 



Carlyle P. Woelfer, Ed.D. 
Carla J. Gaiser 
Offset Room 



Project Director 
James Sprunt Institute 
James Sprunt Institute 



Block 14.0 - Emissions Control - Developed based upon Fayetteville Technical 
Institute material with input and review from advisors: 



Lester Anderson 



Victor Finocchi 



Duplin Area Advisor 
Daplin Area Advisor 



Warsaw Motor Co. 
Warsaw, NC 

Royal Dodge 
Fayetteville, NC 
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DEVELOPMEOTAL PROCEDURES 
FOR THE 

AUTOMOTI\^ MECHANICS INSTRUCTIOliAL OBJECTIVES GUIDE 



To ensure that the instructional objectives were valid with industry requirements, 
the automotive advi;iors were asked to identify in order of coTiplexity the job tasks 
which an automotive mechanic must be qualified to do in each of the major assembly 
or operational areas of the modern automobile. This grouping has been identified as 
blocks. In most cases a block of instruction is identified with a specific sjjecialty 
as pertains to he automobile. The task listings of the advisors were in tv.n con- 
solidated into a standardized task listing representing the committee agreed upon 
tasks, titles, aud complexity sequences. At the same time, the various tasks v/ere 
also identified by frequency of performance and the job skill level of th<^ individual 
normally required to perform the task. The standardized task listing follows this 
narrative. 

With the information provided by the task listing, the aucomotive instructors then de- 
veloped the instructional objectives for the program by converting each task into an 
instructional objective. This objective was then reduced to skills (process objectives), 
what the learner musr. be taught how to do, and the related technical infonaation, which 
is the informational type knowledge that is required for the worker to be able to per- 
form the task at hand. The instructors also estimated the number of instructional con- 
tact hours required for the average student in a regular class to achieve the instruc- 
tional objective, assuming that the required resources are available. 

The performance standards listed for each instructional objective are based upon industry 
publications, instructor occupational experience, and advisor recommendations. These 
standards are the minimum industry performance standards that must be met by the learner 
for initial job qualification in performance of the task specified. 

To ensure that the standards and the technical content of the instructional guides are 
fully valid, accurate, and adequate, the automotive advisors are then asked to review the 
guide and comment on possible errors in fact and suggested improvements. The total cotjnit- 
tee will then meet to discuss proposed changes and an errata sheet will then be published. 

The instructors also prepared standardized test items for each block of instruction in the 
program. These test items will be used in evaluation of performance of the learner for 
each block of instruction, at both levels of education. These items relate directly to 
the instructional objectives. Every effort is being made to ensure that the test items 
are valid and reliable, in the determination of the learner *s ability to meet performance 
standards for occupational qualification. Ttie emphasis in testing will be upon perfor- 
mance, but written related information test items and the instructor's evaluation of the 
learner, based upon classroom performance, are also included for measurement of occupational 
qaalification. The test items in most cases are outline in nature and require certain spe- 
cific data prior to use to be complete. 

Following the last block of instructional objectives guides is a set of Student Vocational 
Skills Records which are for the use of the instructor in recording learner progress and 
performance. The learner can be given a folding, pocket size,' instructional objectives 
and performance card with the same information as that on the instructor's records, to per- 
mit the student to keep track of his progress and to determine future requirements. 

The Instructional Objectives Guide is intended for use by all instructors involved in ar- 
ticulation, both high school and CC/TI, to guide the subject matter content of their pro- 
grams. This is to ensfure that all learners will get the same minimum instructional content 



and emphasis for a specific block of instruction and that the saue perfox.":>ance standards 
be applied in determining whether or noL a learner is occupationally qualified to per- 
form the tasks required. 
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ARTICULATION RESEARCH PROJECT 



Purpose of instructional Objectives Guides 



Articulated instructional objectives guides are expected to serve the following 



1. Serve as the primary vehicle for the articulation of subject matter in 
like occupational programs between th'"; high schools and the technical 
insLitutes/coramunity colleges, through use by instructors at both levels. 

2. Provide a listing of the minimum tasks that a worker is expected to per- 
form in the conduct of a specific level job in the occupation of concern. 

3. Identify the primary detailed instructional objectives which are based 
upon the task listing. The tasks are listed in the sequence of complex- 
ity, with the least complex tasks being listed first, except where a 
task must, be performed as a prerequisite to performance of another. The 
sequence of task listing is expected to influence the sequence of instruc- 
tion. Task listings are internally grouped as duties or blocks of instruc- 
tion. 

4. Identify the skills (Process Objectives) and related technical information 
which must be taught and learned to accomplish the instructional objective. 
These represent the minimum skills and related information required for ade- 
quate occupational proficiency in task performance. 

5. Designate the instructional contact hours considered necessary to conduct 
the required instruction. This is an estimate by the instructors of the 
area program and advisory committee as to the time required to teach th e 
average learne r to perform the task and, in most cases, to provide the 
opportunity to the learner to perform more than one practical work exercise 
to gain occupational proficiency. This time estimate is based upon the 
assumption that the instructor will have available the essential equipment, 
facilities, and instructional aids required to conduct the instruction, with 
the class size limited to the number of students shown on the equipment list. 

6. Identify the performance standards to be met for occupational proficiency in 
the cask. Performance standards used' are those considered to be minimum 
business or industry standards such as are found :.n the professional standards 
guides issued by occupational associations of the business or industry. The 
standards are those which the learner must be capable of meeting upon comple- 
tion of his program or course of instruction, if he is to be considered as 
qualified to perform at a specific job level or a specific job, in the occupa- 
tion of the program. The ability to meet the listed standards of perf orman^ce 
will also be considered as qualif icatioil for. advanced instruction in that oc- 
cupational program. 

7. Provide a guide in the conduct of- sequential occupational competency instruc- 
tion" by duties or blocks, resulting in qualification by the learner to perform 
limited skill specialist "jobs of pr^^^^^^^sively higher skills until the program 
objective is reached, ie: file clerk to executive secretary; brake technician 
to automotive mechanic, etc. Unless it is essential that a learner be given 



purposes: 



X. 




in 



instruction in a specific block or duty. as a prerequisite for instruction in 
a subsequent block, the complexity sequence established should be followed. 
As the learner becomes proficient in the performance of tasks in successive 
more complex blocks, he gains more marketable competencies that are indenti- 
fiable as the lower level job qualifications of a specialist, while working 
towards higher skills* This provides an opportunity for even the slow stu- 
dent to eventually gain sufficient skills lo perform adequately as a special- 
ist at some level in the occupation, despite Lue fact he may lack the ability 
to complete the program. The same holds true for the learner who has pro- 
gressed satisfactorily through "several" initial blocks jf occupational in- 
struction (depending upon the program) and then for Lome valid reason is unable 
to complete the program or must leave school. Such flexibility in a program 
of instruction permits the maximum number of students to benefit from the in- 
struction. Standardized sequences of instructional block presentation also 
ensure that lateral articulation can be practiced between the high schools of 
a local area and simplifies vertical articulation of subject matter with the 
local post-secondary institution. 

8. Provides a listing of equipment required to conduct the program of instruction. 
Equipment listed is that considered to be the type and quantity eise*^tial for 
the conduct of instruction leading to job qualification in the occupation, with 
the class limited to the size stated. If class size exceeds the number for which 
the equipment is provided, instruction will normally be degraded or take longer. 
In some cases, expensive items of equipment, that have limited use, can be 
shared between schools, if adequate transportation and scheduling support is "'pro- 
vided by the county school rffice. In some instances it may be possible to delay 
teaching of several tasks involving special equipment and then arrange to take 
the class to the location of such equipment for instruction. 

9* Provide a list of standardized performance test items to be used in the""deter-^ 
mination of occupational proficiency. The test items attached to each block 
of instruction are for the most part ^^outline type" test items, showing the 
test objective, since they lack the specific detailed information which must 
be provided for use as a performance evaluation vehicle. This would be pro- 
vided at the time of use. These test items are designed to be valid and re- 
liable means of evaluation of proficiency in the performance of a specific taslc. 
Performance standards are provided with each test item. The test items listed 
' cannot be easily compromised, as long as the specifics are not provided, and 
could be used as study guides • 

10. It is recognized that there may be unlisted tasks that some employers may re- 
quire the worker to do in the occupation, when in their employment. The tasks 
listed are the minimum requirements for qualification for the job under average 
circumstances on a regional basis. Tne tasks are not limited to a specific 
area employment situation or employer. Instructors may teach more skills and 
related technical information than is shown in the guides. Such " information 
should be limited to the students who have completed the requirements for the 
tasks concerned in the instructional objectives guide. Normally the addition 
of tasks to those in the guide should be b.^ised upon local committee agreed 

area requirements and be taught by all schools teaching the block of instruction* 

11. Up-dating and correction of items in the instructional objectives guides: 
Teachers/instructors are encouraged to view the instructional objectives guides 
critically in an effort to ensure that the contents are valid .and current with 
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business and industry requirements. Recoiranerdations for change or correction 
should be 8ubmJ.tted to the executive secretai?y of the '^nnaittee , who should 
then assemble and present them to the advisory and program commltti»e as a 
whole, for review and possible adoption. ■ 

12. Instructional Blocks (Duties): Under normal circumstances the instructor/ 
teacher should not plan to conduct instruction in a given articulated block 
of instruction unless the capability exists to conduct all of the instruction 
to meat the instructional objectives, with the result that the successful 
learner is occupationally qualified to perform the tasks identified with the 
block. This of course means that in several cases the high schools will lack 
the capability to conduct a full program of instruction owing to lack of re- 
sources or instructor time. In such situations, the successful learner, on 
leaving high school and certified as qualified as a limited skill specialist 
or lowex level job in the occupation can seek employment at that level or he 
can go on to the local post-secondary iut titution and complete the program. 
The front cover sheet for each block of instruction shows the total instruc- 
tional contact time allocated for high school Instruction and for the post- 
?;econdary institution. In most cases, the high schools are allocated more 
tiras for the same instructional block owing to the usually large classes, 
limited physical resources, often less learner mati^rity, at times less lab- 
w»ratory time, and more administrative interruptions. However, there may be 
instances where the high schools are allocated less time^ in a given instruc- 
tional block. This is caused by the fact that the post-secondary institution 
covers the block (Automotive Electrical Systems) in its entirety, jfor occupa- 
tional qualification, whereas the high schools will be expected to cover only 
that part related as a prerequisite or parallel to another block. In this 
case, conduct of a portion of the block instructional objectives is appropriate. 
The ovejrall philosophy to be applied in occupational programs Is that it is 
better to ensurti that the Learner is fully qualified to perform all of the 
tasks in a limitec^ group or blocks or modules in an occupation and qualify as 

a specialist, than to be only familiar with a large number of tasks and occupa- 
tionally qualified to perform none of them. 

13. Most occupational programs will contain certain basic blocks of instruction 
without which a student would not be considered occupationally qualified at 
any level. Such blocks are normally identified, as blocks 0.0 to 1.0** and on 
occasions blocks 2.0 and 2*5. Such blocks usually are base blocks and should 
be^ taught early or first in the program sequence. 



Prepared and Published by: Occupational Education Research Project, Articulation 
of Occupational Education Programs Between Secondary Schools and Technical In5 ti- 
tutes /Community Colleges; c/o James Sprunt Institute, P. 0« Box 398, Kenansville, 
North Carolina, 28349: Cj:rlyle P. Woelfer, Ed.D. , Project Director. 
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ARTICULATION RESEARCH PROJECT 
OCCUPATIONAL TASKS 
AUTOMOTIVE MECHANICS 

BLOCK OR DIVISION: Introduction to Automo tive 

Technology W~ 
SUB-BLOCK OR DIVISION: 0.0 SHOP OPERATIONS AND 



Frequency that average 
worker will I;d required 
to perforin the task. 



Level of diffici'lty; 

normally perforaei by 

skill level or levels checked. 



SAFETY 

TASK (In Order of Complexity) 

Ul Practice shop safety. (Fire, cleanliness, 
orderly work area, lifting, acid, good 
ventilation, etc.) 

0J7 Follow required procedures for shop hazard 
emergencies. (Bums, electrical shock, in- 
jury, poison, carbor monoxide, fumes, etc,) 

0.13 Identify, learn hov to use properly, and 
maintain common hf.id tools and measur'.ng 
devices. 

Identify and learn how to use properly items 
of common shop equipment. (Jacks, lifts, 
air compressors, etc) 

Q-15 Identify and learn how to use properly items 
^ of common use shop machinery. (Grinders, 
'drills, etc.) 

0.16 Be familiar with and able to apply correctly 
Standard Shop Operating Procedures. ,(Flat 
Rate Manual, Joh Orders, Parts Requisitions 
Common Shop Terminology (jargon)). 

0J2 Identify and learn use(s) of standard auto- 
motive fasteners. 



MONTHLY 

OR Lh::s 



O't 
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WEEKLY 



DAILY 



MORE 
OFTEN 



INTER- 

MJ'DIATE 



0) 



ARTICUUTION RESEARCH PROJECT 
OCCUPATIONAL TASKS 
AUTOMOTIVE MECHANICS 



A: 



VPrequency that average 
worker will be required 
to perform the task. 



Level of difficulty: 

norinally performed by 

skill level or levels checked. 



SUB-BLOCK OR DIVISION: 0.2Q The Motor Vehicle : 
Assembly Identification, Assembly and Vehicle 
Mechanical Operation and Driver Maintenance. 



TASK 



\ 



MONTHLY 
OR LESS 



Q.2Q1 Lubrication ancj^-Tires ; Know types, purpose 
application, and operator maintenance. 

' 0.2Q2 Cooling System: Know purpose, operation, 
major parts, and operator maintenance. 

0.203 Braking System: Know purpose, operation, 
major parts, and operator maintenance. 

.Fuel System: Know purpose, types of fuel, 
system operations, major parts, and oper- 
ator maintenance. 

0.205 Steering System and Front End: Know purpose 
operations, major parts, and operator main- 
tenance. 

0.206 Power Train and Manual Transmission: Know 
purpose, operations, major parts, and oper- 
ator maintenance. 

0.207 Engine; Knew purpose, operations, major 
parts, and operator maintenance. 

0.208 Automobile Heaters and Air Conditioners: 
Know purpose, operation, major parts, and 
operator maintenance. 

0.209 Automatic Transmission: Know purpose,' 
2^ operation, major parts, and operator 
maintenance. 
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WEEKLY 



DAILY 



. X 



OFTEN 



LOWEST 



INTER- 
MEDIATE 



ARTICUUTION RESEARCH PROJECT 
OCCUPATIONAL T/^SKS 
■ AUTOMOTIVE MECHANICS 



, SUB-BLOCK OR DIVISION : _0 (Con ' t . ) 
TASK . ■ ■ 

0.210 Automotive Electrical Systeins: Purpose, 
^ operations, major parts, and operator 
maintenance. 

0.2II Emissions Control: Learn Purpose, operation 
major components, and operator maintenance. 

SUB-BLOCK OR DIVISION: 0.30 The Automotive 

Technician 

0.31 Know Opportunities and job availability for 
the Automotive Technician, - 

0J2 Know how to get a job, hold a job, and earn 
advancement, (Good references, first im- 
pressions, reliability, qtiality performance, 
etc.) 

0.33 Know how to meet people and to be accepted' 
by fellow employees, 

O Know the technician's responsibilities 
toward his employer, the customer, and his 
craft, (The work ethic, honesty, legal con- 



Frequency that average 
worker will be required 
to perform the task. 



Level of difficulty: 

normally performed by 

skill level or levels checked. 



NOTE: Block 0,0 contafos the essential General 
Information and Vocational Guidance for 
Automotive Programs Time permitting, 
"History of the Aut^b,bile" may be added. 
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OR LESS 


WEEKLY 


DAILY 


OFTEN 


LOWEST 


MEDIATE 


HIGHEST 
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X 
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0 






X 




X 
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X 




X 


• 




1 




X 




X 
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ARTICUUTION RESEARCH PROJECT Frequency that average Level of difficulty: 

OCCUPATIONAL, TASKS worker will be required nomially performed by 

' AUTOMOTIVE MECHANICS to perform' the task. , skill level or levels checked. 



ULUIK UK liiVioiUNi LUl3KiL.AiiUIi ml) vliHilLL 

OPERATING MAINTENANCE 1.0 


MONTHLY 
OR LESS 


WEEKLY 


DAILY 


MORE 
OFTEN 


LOWEST 


INTER- 
MEDIATE 


HIGHEST 


TASK (In Order of Complexity) 
















ill/1 lilmllgc vii dllU IliLtiirbi 








Y 


Y 

A 


X 


Y 

A 


i*uz LuDricate venicies ana equipineuL. < 






A 




Y 

A 


Y 
A 


Y 
A 


1.03 Remove, repair or replace tires, maintain 
ec|uipiiient. 






' X 




X 


X 


X 








Y 
A 




Y 
A 


Y 
A 


y 


]{]ocv DP niuT^TflN' rnniiNr, matnt^nanpf 
AND REPAIR 2;0 




0 












IM Check coolant freezing point. 






X 




X 


X 


i 

I ' c 


•2.02 Ini^pect and replace water hoses. 






X 




X 


X 


X 


2.03 Pressurize and inspect coolant system, 






X 




X 


X 


X 


2.04 Test and replace thermostat. 






X 




X 


X 


X 


2.05 Check overflow tank and accessories. 






X 




X 


X 


X 


2,06 Remove and reinstall radiators. 


X 








X 


X 


X 


2. 07 Chemically clean and flush cooling system. 


X 








X 


X 


X 


2.08 Replace water pump. 






X 






X 


X 


2.09' Replace freeze plugs. 
— J 


X 










X 


x2:) 


2.10 Inspect, replace and adjust belts. 






X 




X , 


X 


X 


2.11 Inspect, remove and replace fan clutch. 
ERLC 




X 






X 


X 


X 



ARTICULATION RESEARCH PROJECT Frequency that average ^^evel of difficulty: 

OCCUPATIONAL TASKS worker will be required " ^ '™lly perfomed by 

AUTOMOTIVE HECHAl^ICS to perform the task. skill level or levels checked. 



BLOCK OR DIVISION:' AUrOMOBILE HEATER Mi\INTENAMCE ' 

AND REPAIR 3.0 ' 
(Performed in conjunction with Block 9.0) 
TASK 


MONTHLY 
OR LESS 


WEEKLY 


DAILY 


MORE 
OFTEN 


LOWEST ■. 


INTER- 
MEDIATE 


HIGHEST 
















3.01 Inspect and replace defroster hose. 


X 








■ X 


X 


X 


3.02 Service heater control components.. 




X 








X 


X 


3.03 Replace heater water control cere. 


X 










X 


X 


3.04 Service or replace circulating heaters. 


V 

X 










V 

X 


X 


3.05 Diagnose heating system malfunctions. 




X 








X 


X 


BL06K OR DIVISION! BRAKING SYSTEM MAINTENANCE AND 
















REPAIR 4.0 
















4.01 Adjust brakes. ^ 








X 


X 






4.02 Adjust hand brake linkage. 








X 


■ X 






4.031 Free up parking brake cables. 








X 


X 






4.032 Replace hand brake linkage. 








X 


X 






4.041 Bleed brakes. 








X 


X 






4,042 Service brake warning system. 




X 








X 




4.043 Service brake metering valve. 




X 








X 




4.05 Inspect, repair or replace self-adjusters. 








X 




X 




4.06 Replace b^ake hoses and lines. 








X 




X 




4.071 Inspect and replace braKe pads (disc brakes) 








X 




X 
















r 


A 



Er|c) ! 



ARTICUUTION ^SEARCH PROJECT ^^^^^^^^^ that average Level of difficulty: 

OCCUPATIONAL TASKS worker will be required "o™lly performed by 

AUTOMOTIVE ffiCilANICS to perform the task. " skill level or levels checked. 



BLOCK OOIVISION: i.O (Con't) 


MONTHLY 
OR LESS 


WEEKLY 


DAILY 


MORE 
OFTEN 


LOWEST 


INTER- . 
MEDIATE 


HIGHEST 


TASK 
















4.0?2 Inspect and replace brake shoes. 








X 




X 




4.081 Inspect and turn rotor if necessary 
(disc brakes). 


X 












X 


4.082 Inspect and turn brake drums. 




X 










x 


4.083 Radius grind brake shoes. 




X 








X 




4.09 Repair or replace wheel cylinder. 








X 




X 




4.10 Repair or replace master cylinder. 








X 




X 




4.11 Repair or replace hydraulic power cylinders 
and valves. 








X 




X 


• 

c 


4.12 Perform operational brake inspections. 








X 






x 


BLOCK OR DIVISION; FUEL SYSTEM MAINTENANCE AND 
REPAIR 5.0 
















5.01 Inspect, service, or replace carburetor, 
air cleaner. 








X 


X 






5.02 Clean or replace fuel filter units. 








X 


X 






5.03 Remove, service, or replace fuel pumps or 
fuel lines and hoses. 




X 


■ 






X 


33 


5.04 Install carburetors. 








X 




■ X 




5.05 Inspect and measure fuel flow and pressure 
^ of system. 
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X 










X 





ARTICULATION RESEARCH PROJECT 
OCCUPATIONAL TASKS 
AUTOMOTIVE MECHANICS 



Frequency that average 
worker will be requlr 
to perform the task. 



Level of difficulty: 

normally performed by 

skill level or levels checked. 



BLOCK OR DIVISION: 5.0 (Con't) 


MONTHLY 
OR LESS 


•-^EEKiY 


DAILY 


1 

MORE 
OFTEN 


LOWEST 


INTER- 
MEDIATE 


HIGHEST 


TASK 
















5.06 Adjust carburetor. 








X 




X 




5.07 ' Inspect, clean and adjust choke unit 
(automatic and manual). 








X 




X 




5.08 Inspect, service, or replace gas tank, cap 
and sending unit. 


X 










X 




5.09 Repair or service carburetors. 




V 


X 






X 




5.10 Analyze fuel injection problems by means of 
electrical diagnostic equipment. 




^ 






X 






X 


BLOCK OR DIVISION: STEERING AND FRONT' END 

MAINTENANCE AND REPAIR 6.0 


















6.01 Lubricate the front and rear suspension. 








X 


X 






6.02 Replace belts and set tension. 






X 




, X 


X 


X 


6.03 Adjust worm and sector in steering box. 






X 






Y 

A 


A 


04 Repair or replace manual steering components 


\ 


X 


\ 






X 


X 


6^05 Repair, rebuild, or replace power steering 
components. 




X 








X 


X 


6.06 Repair or replace tilt and telescoping and 
cclUpsible mast jackets. 


X 










V 


X 


tLiiUiui vioUoi iUDpcCLlOUa 01 SUSpcIlSlOn 

systems. 








If 

X 




X 




6.08 Replace shock absorbers and mounting. 






X 




X 
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ARTICULATION RESEARCH PROJECT Frequency that average Level of difficulty 

OCCUPATIONAL TASKS worker will be required "ornially performed ly 

AUTOMOTIVE MECHANICS to perform the task. skill level or levois checked. 



BLOCK OR DIVISION: 6.0 (Con't) 

6.09 Replace front wheel bearings grease seal. 


MONTHLY 
OR LESS 


• 

WEEKLY 


DAILY 


MORE 
OFTEN 


LOWEST 


TNTFR- 


HIGHEST 






X 




X 






6.10 Repair or replace rear suspension system. 






X 






I 




6.110 Inspect and repair front suspension systems 






X 








X 


6.111 Replace pivot points on steering linkage. 


X 










X 


X 


,6.112 Rebush king pins or link pins. 






X 






X 




6.113 Replace ball joints. 






X 






' X 




6.114 Replace front suspension control arms and 
bushings. 






X 






X 




6.115 Adjust or replace torsion and^trunion bars'. 




X 








X 




6.12 Balance wheels and tires. 






X 






X 




6.131 Inspect, adjust and repack front wheel 
bearing. 


• 




X 






X 




6.132 Inspect and replace steering spindles. 




X 








X 


X 


6.14 Inspect and align front end. 






X ■ 








X 


6.15 Ins'pect and align rear end. 




X 








• 


• X 

3? 


ERIC 






1 








» 



ARTICULATION RESEARCH PROJECT 
OCCUPATIONAL TASKS 
AirrOMOTIVE MECHANICS 

BLOCK OR DIVISION: DRIVE TRAIN AND MANUAL 
TRANSMISSION 2:0 

TASK 

7.01 Lubricate U-Jolnts. 

7.Q2 rubricate speedometer cable drive gear af^d 
housing, 

JM Repair or replace slip-joints or U-joints. 

7.0^ Replace drive-line seals. 

105 Test and replace out-of-round drive shaft. 

7i06 Inspect drive shafts, U-joints and center 
bearing. 

7.07 Replace manual transmission gaskets a,1d 
seals (in-car repairs). , ' 

7.08 Replace pilot bearings. 
• 7.09 Replace throvout bearings. 

7.10 Replace transmission mounts. 

7.11 Adjust mechanical-type clutch. 

TJl Adjust external ^shift linkage on manual 
transmissions. 

7.13 Inspect shifting. 

7J^ Perfopn operatilnai manual transmission 
inspections. 

ERIC ♦ 



Frequency that average 
worker will be required 
to perform the task. 



MONTHLY 
OR LESS 



X 
X 



r 



WEEKLY 



DAILY 



MORI' 



Level of difficulty: 

normally performed by 

skill level or levels chcck;id. 



LOWEST 



INTER- 



X 
X 

X 
X 
X 



X 

X' 
X 
X 
X 



AKIICUUTION RESEARCH PROJECT Frequency that average ^evel of difficulty: 

OCCUPATIONAL TASKS worker will required normally/' performed by 

AUTOMOTIVE ffiCHAI^ICS ■ ' to perform the task, skill level or levels checked. 



BLOCK OR 'DIVISION: 7.0 (con't) 
TASK 


MONTHLY 
OR LESS 


WEEKLY 


DAILY 


MORE 
OFTEN 


LOl^EST 


INTER- 
MEDIATE 


HIGHEST 


7.15 Replace mechanical type clutch. 


- 






X 




X - ■ 




7, 16 Replace a manual transiission 


X 










X 




7.17 Rebuild manual transmission (major repairs). 


X 












X 


7.18 ,, Replace rear-axle shaft, bearings and seal. 




X 








X 


X ■ 


7. 19 Replace pinion seal. 




X 








X 


X 


7.20 Replace differentials. 








y 




Y 
A 


Y ' 
A 


7.21 Overhaul differential. 




X 










H 

Y n 


7.22 Perform operational inspections of differen- 
tials. 




X 










0 

X 


7.23 Road test inspections of differentials. 

,9 




X 




1 






Y 

A 


BLOCK OR DIVISION; ENGINE^MAINTENANCE, REPAIR, AND 
OVERHAUL 8.0 
















8.01 Clean engines. 




X 






X 






8.02 Inspect e^diaust systems. 






X 






Y 




8i03 Inspect or remove and replace exhaust mani- 
folds. 


X 










X 




8.04 Remove and replace engine mounts. 


*■ 

/ 

/ 


,x 






X 






O.051 Perforin operational inspections of positive ' 
crankcase ventilation systems. 




X 








X 




o 

^jERJ^Opair or service crankcase ventilation 
systeins, ' 




X 








X 





ARTIC'JUTION RESEARCH PROJECT 
OCCUPATIONAL TASKS . 
AUTOMOTIVE MECHANICS 



Frequency that average, 
worker will be required 
to perform the task. 



Level of difficulty: 

noraally performed by 

skill level, or levels checked. 



BLOCK OR DIVISION: 8.0 



(Con't) 



TASK 

8.061 Run compression test. 

8.062 Perform cylinder leakage test. 

8.063 Perform cylinder balance test. 

8.064 Diagnose valva train and head malfunctions. 

8.07 Clean engine parts and make visual check for 
condition. 

8 .08 Remove and replace pan and valve covers. 

8.09 Perform operational inspections of engine 
lubrication systems. 

8.10 Remove and replace gaskets and seals. 

8.11 Remove and replace head gaskets. 

8.12 Inspect head for warp. 

8.131 Adjust valves. 

8.132 Reme and replace valves. 
8.iA Grind Valves. 

! 8. 15 Resurface vaive seats. 

8.16 Remove and replace valve lifters. 

8 .17 Remove and replace valve guides. 

O in 



MONTHLY 
OR LESS 



WEEKLY 



X 
X 



X 
X 
X 
X 



DAILY 



X 
X 
X 



(Job for Machine Shop) 



MORE 
OFTEN 



LOWEST 



INTER- 
MEDIATE 



X 
X 

X 
X 
X 
X 
X 
X 
X 



ARTICUUTION RESEARCH PROJECT 
OCCUPATIONAL TASKS 
* AWOMOIIVE MECHANICS 



Frequency that average 
worker will be required 
to perform the task. 



Level of difficulty: 
nomally performed by 
skill level or levels 



checked. 



BLOCK OR DIVISION: 3.0 (Con't) 



fASK 

8J8 Remove and replace valve seats. 

8.19 Machine valve guides for special seals, 

8.20. Remove and replace oil pumps. 

. 

i 

8.21 Repair oil pumps. 

8.22 Remove and replace timing gears and chains. 

8.23 Remove and replace flyvhe^l. ^ 

8.2^ Remove and replace flywheel ring gears. 

8.25 Remove and replace engines from vehicles. . 

8.26 Remove and replace connecting rods and 
bearings. 

8.27 Remove and replace pistons. 

8.28 Remove and replace rings on pistons. 

8.29 Remove and replace crankshaft and bearings.. 



8.30 Inspect crankshaft and connecting rod 

assembly using micrometers and other equip- 
ment. 



■1 



. 8.31 Inspect and correct bearing fit. 
8.32 Remove and replace camshaft. 
8.33^ Remove and replace camshaft bearings. 

"eric 



MONTHLY 
OR LESS 



X 
X 
X 
X 



WEEKLY 



(Job for Machine Shop) 



X 
X 

X 
X 
X 
X 



DAILY 



MORE 
OFTEN 



LOWEST 



INTER- 
MEDIATE 



X 
X 
X 
X 
X 
X 
X 
X 

X 
X 



ARTICULATION, RESEARCH PROJECT Frequency that average Level of difficulty: 

OCCUPATIONAL TASKS worker will be required normally performed by 

AUTOMOTIVE MECHANICS to perform the task. skill level or levels checked. 
BLOCK OR DIVISION; AUTOMOBILE HEATER AIR CON- 



UiHUNHK MiNihlNA^IOlj r'J) REPAIR 7.0 

(NOTE: Block 3.0 Tasks performed f i conjunctiorTwit 
"'"Block '9.0) 


1 MONTHLY 
OR 'less' 


WEEKLY 


daily 


MORE 
OFTEN 


LOlffiST 


INTER- 
MEDIATE 


HIGHEST 


TASK 
















9.001 Service heater and air conditioner control 
coniooncnts 




X 






X 


X 


• 


9.01 Discharge system. 






X 




X 






9.02 Remove and replace air conditioner fan motor 


X 












X 


Kemove anu replace aryer m air conditioning 
unit. 


X 












X 


9 04 ^prviPP nit Pnnrli finnrsr /"«nn^rn^ />oKl£sn r^nA 

' switches. 




X 










X \j 

. 

0 


9.05 RPinOVP Pnd rpnlarp frpnn rnnfrnl valvo in 
ucwuvc oiiu LC^iaLC J.ICUU LUilLLUl VolVc lit 

air conditioning unit. 




V 
A 










. X 


9.06 Remove and replace expansion valve in air 
conditioning unit, 


X 












X 


9.07 Renove and replace compressor seals. 




X 










X 


j«v;u ivcuwvc duu Lc[JidLc Luuucub^r in air con 
ditioning unit. 


V 

A 












X 


9.09 KpmOVP flHfl rpnlflOP P\7fln/^r53fAr iV air f>tir\- 

ditioning unit. 


A 




■ 








X 


MU Repair or remove and replace air condition- 
ing compressor. 


X 






• 






X 


9.11 Install air conditioners in vehicles. 


X 












X 














• 


*^ 
1 



ARTICULATION RESEARCH HOJECT 
OCCUPATIONAL TASKS 
AUTOMOTIVE MECHANICS 



Frequency that average 
worker will be required 
to perform the task. 



Level of difficulty: 

normally performed by 

skill level or levels checked. 



IlOCK or ' division : JX (Con't) 
TASK 

9.12 Pressure test, performance test, and leak 
test the system, 

9.13 Diagnose heating and air- conditioning 
malfunctions. 

9.U Repair automatic a/c and heater systems 
vacuum and electrical circuits. 

BLOCK OR DIVISION: AUTOMATIC TRANSMISSIONS 

MAINTENANCE AND REPAIR 10,0 

10.011 Diagnose transmission probleirs. 

10.012 Adjust floor shift linkage. 

10.013 Adjust linkage from steering column to auto- 
matic transmission. 

1Q.014 Adjust linkage from engine to automatic 
transmission. 

10.02 Clean and visually inspect transmission. 

10.03 replace or adjust modulators. 

10.0^ Service filter and check transmission 
cooling system. 

10.05 Replace or adjust neutral switch. 



41 



ERIC 



MONTHLY 
OR LESS 



WEEKLY 



X 

X 



DAILY 



MORE 
OFTEN 



LOWEST 



INTER- 
MEDIATE 



X 
X 
X 



' AND REPAIR 10. Q (cont'd'.) 



TASK: 

» 


MONTflLY 
OR LESS 


WEEEY 


DAILY 


MORE 
OFTEN 


LOWEST 


INTERMEDIATE 


HIGHEST 


10.06 Hake external adjustment of bands on auto- 
matic transmissions. 




X 








X 


X 


10.07 _ Remove and install -automatic transmission. 




X 








X 


X 


10»08 Remove and rpn1;^rp PYf-orn^i co^in r'^n\J'^^» 
and lines on automatic transmissions. 




X 








X 


X 


10.09 Inspect and remove i*and replace converter 




X 








X 


X 


10.10 _ Inspect and repair front pump and components. 

\ • ■ 

\ 


X 












X 

H 


r^r . , ^ j.iiLt;xnd.. repairs ana aajustments on auto- 
matic transmissions. 




X 










. 

o 

w 

X 


iu,i^ , rtiiom operationax automatic rran.QTm';<?inn 
inspections. 




X 










X 


BLOCK OR DIVISION: AUTOMOTIVE ELECTRICE SYSTEMS 

MAINTENANCE AND REPAIR 11.0 












* 




11.01 Cleaji, gap, and test spark plugs, 
t 






X 




X 






t 

11.02 Replace light bulbs. 






X 




X 






11.03 Replace flasher units. 

ERIC 






X 




X 




51 



BLOCK OR DIVISION: AUTOMOTIVE ELECTRICAL SYSTEMS 
■ MAINTEllAHCE AND REPAIR 1U_ 
(cont'd.) 



TASK: 



U.04 Test, service or replace batteries, cables, and 
battery boxes. 



11.05 Perform operational inspections of lighting 
and electrical systems. 



11.06 Remove and replace stop-light switch. 



11.07 Adjust headlights. 



11.08 Adjust, remove, repair, or replace back-up 
• light switches. 



11.09 Set ignition timing. 

11' 10 Remove and replace generators or alternators. 

• 11.11 Remove and replace starters. 

11.12 Repair starters and solenoids. 

11.13 Repair generators or alternators. 

. / P 

11.14 Repair or femove and replace charging system 
regulators. 

ERIC 



MONTHLY 
■ OR LESS 



DAILY 



X ■ 



MORE 
OFTEN 



LOWEST 



INTERMEDIATE 



I 



BLOCK OR DIVISION: AUTOMOTIVE ELECTRICAL SYSTEMS 

MAINTENANCE AND REPAIR ^11.0 
(cont'd.) ~\ 



TASK: 


1 

1 


MONTHLY 
OR LESS 


WEEKLY 


— 

DAILY 


MORE 
OFTEN 


LOW?:ST 


INTERMEDIATE 


HIGHEST 


'1.1.15 


Analyze iral functions in the cranking sy.stGni. 




X 








X 




11.16 


Remove, repair, replace and ad]li'■^ dis- 
tributor. ^ ; 




X 








X 




11.17 


Remove and replace turn signal switches; 




X 








X 




11.18- 


Remove and repair windshield wiper mechanisms 
or controls. 




X 








X 




11.19 


Remove and replace fuse block assembly. 


X 












X 


11.20 


Remove and replace chassis and under-hood 
wiring. 


X 












H 

0 

X 


1,1.21 ■ 


Test and rewire dash units. 


X 












X 


11.22 


Test and repair automatic alarm systems of 
safety items. 


Y 
A 












X 


11.23 


Test and repair cruise control units. 


X 












X 


11.24 


Evaljate alternator, generator and regulator 

OUtjjUt. 

\ 




X 












11.251 

ERIC 


Analyze or adjust engine performance using 
engine analyzer. 

0 i 






X 








X 

55 
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BWCK OR DIVISION: AUTOMOTIVE ELECTRICAL SYSTEMS 

■ MAINTENANCE AND REPAIR 11.0 



(cont'd. 



TASK: 



U.252 inspect and test secondary circuit leads, 
plug wires, distributor cap, and rotor. 



11.253 Inspect and repair ignition switch, 'resistor, 
wiring, coil, points, and condenser of the 
primary circuit. 



11.254 Locate and repair shorts and open circuits 
'in wiring, 

^^•^^^ Test, service, repair or replace components 
of electronic ignition systems. 

^^■26 Perforin complete engine tune-up. 



5'j 



ERIC 



MONTHLY 
OR LESS 



wI';!::ki.y 



DAILY 



MORE 



LOW'ST 



INTERMEDIATE 



HIGHEST 



H 

00 

X b 



5' 



ARTICULATION RESEARCH PROJECT ^^^^^^^^^^ a^g^^^^. Level of difficulty: 

OCCUPATIOtiAL TASKS worker will be required normally performed by 

AUTOMOTIVE MECHANICS to perform the task. skill level or levels checked 



BLOCK OR DIVISION: Emissions Control 1^.0 
TASK: 


MONTHLY 
OR LESS 


WEEKLY 


DAILY 


MORE 
OFTEN 


LOWEST 


INTER- 
MEDIATE 


HIGHES 


14.01 Know the air pollution problem. 






X 




X 


X 


X 


14.02 Know factors involved in and contributing 
to automotive emissions. 






X 




X 


X 


X 


14.03 Know types and method of operation of 
common emission control systems and bow 
to identify each. 






X 




X 


X 


X 


14.0- Service, repair or replace positive 
crankcase ventilation systems. 














X 


14.05 Service, repaii jr replace fuel evapor- 
ation systems. 






X 








X vc 

t 

c 


l^Oo Service, repair or replace air injection 
systems. 






X 








X 


14.0/ Service, repair or replace thermostatic 
air cleaners. 






X 








X 


14.08 Service, repair or replace exhaust air 
recirculation systems. 

r 






X 








X 


i^.u? service, repair or replace engine moai"- 
fication sy ems. 






X 








X 


14.10 Know impact of emission control systems 
on engine operations. 






X 






. X 


X 


14.11 Know impact of engine operations on 
emissions control systems. 






^ 1 




X 


X 


X 


er!c 55 

















ARTICULVriON [RESEARCH PROJECT 
OCCUPATIONAL TASKS 
AUTOMOTIVE MECHANICS 

BLOCK OR DIVISION: Emissions Control ]U 

TASK: 



1^.035 Test, service, remove and replace 
cal.ilytic converter. 

]^12 Inspect, remove and replace tjil pipe 
and/or muffler. 



Frequency that average 
worker will be required 
to perform the task. 



Level of difficulty: 
normally performed by ' 
skill level or levels checked. 



(i3 



LGIIEST 





HIGHEST 



0 



0.00 



ARTTCUI^TION RESEARCH ' PROJRCT 



Instructional Guide 

PROGRAM: Automotive Mechanics (DCC V-03) 

(DPI - Hiqh Schools - N/A) 

COURSK: Introduction to Automotive Technoloqv (Block 0.0) 

COURSE DESCRIPTION: Department of Public Instruction - Currently a part of 

Auto Mechanics I and Auto Mechanics II, T & I 7391 and 7392 

l^epartment of Community Colleqes - 

AUT 1100 - Inti'oduction to Auto Mechanics 

INSTRUCTIONAL HOURS; High Schools - 180 

CC/TI - 176 

INSTRUCTIONAL OBJECTIVES: 



1. To provide occupational information to the learner regarding common auto- 
motive shop hazards; shop safety practice requirements and protective 
devices; fire prevention practices; and how to maintain a safe and efficient 
work area. 

2* To provide occupational information and training to the learner on 
emergency techniques appropriate for normal automotive 
maintenance shop hazards, when such hazards result in injury. 

3. To provide information and training to the learner on how to identifv, use 
and maintain coiranon hand tools, shop equipment, and shop machinerv. 

4. To provide information to L.he learner on the knowledge and performance require- 
ments for St dard administrative procedures in an automotive maintenance shop. 

To provide information and training to the learner on the identification of 
the major assemblies of the modern automobile and the primary components of 
these assemblies; the mechanical purpose and operation of the major assemblies 
as part of the total vehicle; and vehicle operator maintenance requirements 
and procedures. 

6. T^o provide vocational information pertaining to the Automc^ ive Maintenance 
Industry. 

7. To provide occupational information regarding the interpersonal relationships 
and responsibilities of the automotive technician towards fellow workers, his 
supervisors, employers, the customer, and his craft, which will imprc5ve his 
chances for a successful career. 

QUALIFICATION OR JOB SKILLS GAINED: 

This block of instruction does not bv itself provide a recognized job level quali- 
fication. It is designed to provide the learner with necessary basic skills and 
related technical, vocational, and general information in three foundation areas 
of the Automotive Technician Program of instruction. These are: 



EKLC 



62 



1. Shop Operations and Safotv - Providos irfomi-,t- ion -,c- t-o t-v,,. 

o^,^^r^ K , ^ J J • . tovxac.s inrortiiation as to the common fiutomotive 

.hop hazards and instruction in how to apply the necessary first aid to in- 
luries from such hazards; how to use and maintain common automotive shon hand 

.n^o,^^''''"'T" ' ^nd the performance requirements for standard 

automotive shop operatinq procedure^; • >-unaara 

oner'^tion of " ^^^eml^lv and component identification and mechanical 

operation of each; plus performance of operator maintenance requirements. 

'^ur.Tl^'^^'^'^ Technician - Vocational guidance and information regarding the 
automotive maintenance industry and the occupational opportunities for ^he 
automotive technician. 

IutLoJ?f cloes provide the successful learner with a lob qualification in the 
tea^t R oo. 1 station specialist, when coupled with at 

least Block 1.0 [Lubrication and Vehicle Operating Maintenance ]' and Block ? 0 
Cooling Sv3tem Maintenance and Repair], of the Automotive Mechanics Program. 

lna\''TY', T f confirmed by evaluation of demonstrated performance 
and. knowledge of related technical information. ormance 

PPERRQWISTTES: None (Desirable - High School: I.I.R. and Occupational Interest; 

CC/TT: Occupational Interest and Mechanical 
Aptitude) 

PERFORMANCE EVALUATION: 

Standardized test items are to be used in evaluation of occupational qualification 
The emphasis is upon demonstrated perforr.ance and knowledge of related techricll 
information. The test, items are outlines and for the most part require specif i^ 
situations, data, and the automotive component concerned before use in learner 
evaluation. The test items are related to the specific tasks which have been 
designated as the instructional objectives. 

ROUIPMENT REQUIREMENTS: 

The general equipment list is attached to the last block of this program's instruc- 
tional objectives guide. Special equipment requirer. nts peculiar to a specinc 
cerTed attached to the instructional objective guide block con- 

NOTE: All instructional times shovm are "suggested instructional times" and include 
the explanatory, demonstration, application, evaluation, and critique phases 
of instruction. ^ 
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ARTICULATION RESEARCH PRaTKCT 
OCCUPATIONAL TASKS AND INSTRUCTIONAL RE QUIRK ME NTS 

Automotive Mechanics 

BLOCK 0.0 - INTRODUCTION TO AUTOMOTIVE TECHNOLOGY 

SUB-BLOCK NUMBER: 0. 10 TITLE: Shop Operations and Safety 

TASK NUMBER: O.ll TITLE: Know and Practice Shop S afet y 

INSTRUCTIONAL OBJECTIVE - 0.11: To Learn Shop Safety Hazards and Required 

Safety Practices For Such Hazards. 

SKILLS; (Process Objectives) 

0,111 - State and list shop safety hazards. 

c 112 - State, list, and demonstrate safety practices for each' hazard cited. 

RELATED TECHNICAL INFORMATION: 

Required safety practice£; for shop hazards. 

REQUIRED INSTRUCTIONAL TIME: 0.11, 8 hours. 

REQUIRED PERFORMANCE STANDARDS: 

Learner can list hazards and required safety practices with 90% accuracy. 

TASK NUMBER: 0.12 TITLE: Know and Apply Emergency Procedures Required 

By Injuries Caused by Shop Hazards . 

INSTRUCTIONAL OBJECTIVE - 0.12: How to Perform Emergency Procedures Required By 

She^ ii£izatd Injuries . 

SKILLS: (Process Objectives) 

0.121 - First aid requirements for shoo hazards. 
0.122 - How to perform first aid for shop hazards. 

RELATED TECHNICAL INFORMATION: 

Required first aid materials. First aid manual. 

REQUIRED INSTRUCTIONAL TIME: 0.12, 2 hours. 

REQUIRED PERFORMANCE STANDARDS: 

Can perform the required emergency actions correctly for a given injury with 
90% accuracy. 



ERIC 
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SUR~B[,OCK NUMBER: 0,10 



TTTLK: 



Shop Opt^rations and Safety 



(cont'fl. ) 



TASK NUMHKR: 0.13 TTTLE : Identify, Learn How to Use Properly, and Main- 

tain Common Ha nd TooTs a nd Measurlnj ' vices . 

TNSTRUCTTONAL OBJCCTTVE - 0.13: To Identify and State Purpose of Auto - 
motive Hand Tools :^nd Measuring Dev and 
Hov to Properly U se -.qua Ma lnUaiu Such Tools, 

SKILI.S: (Process Obiectives) 

0.131 - Identification of shop tools and measuring dev^ices, 

0.132 - State purpose of shop tools o.i\d measuring devices by item. 

0.133 Cr^ How to use and maintain common shop tools and measuring devices, 

RELATED TECHNICAL INFORMATION: 

Tool care and maintenance. 

SUGGESTED INSTRUCTIONAL TIME: 0,13 10 hours. 



REQUIRED PERFORMANCE STANDARDS: 

Identification and purpose of tool or measuring devices, 80% accuracy. 
Demonstrate how to use and maintain tools and measurin:. devices with 85% accuracy 



TASK NUMBER: 0.14 TITLE: Identify, Learn How to Use Properly 

Items of Common Shop Equipment. 

INSTRUCTIONAL OBJECTIVE - 0.14: To Identify, State Purpose, Demonstrate How 

To Use Properly Items of Common Shop 

Equipment . 

SKILT^S: (Process Obiectives) 

0.141 - To identify and state purpose of shop equipment. 
0.142 - How to use common shop equipment. 

RELATED TECHNICAL INFORMATION: 

Equipment care and maintenance. 

SUGGESTED INSTRUCTIONAL .TLME : 0. 14 2 h ours, 

REQUIHED PERFORMANCE STANDARDS: 

Learner can identify and stated-purpose of shop eauipment items, 80% accuracy- 
Learner demonstrates hov; to use properly shop equipment items with 35% accuracy. 




-.3- 



S(.!B-BIX)rK MUMm-;R: !.L-JJ_L._. 'I'l^'I'^'f*': S h op Oj^eratlorts and Saffitv (cout'ci.) 

T^r.K mmBKHz O > Vi TTTI.Is: Ident ify/ Learn How to Use Properly 

Ttoms of rc)mnion flsc? Shop Machinery,"" 

INSTRUrrTONAh oaiECTTVF - 0.15: To Identify, State Purposo, Demon strate How To 

Us o Properly I te ms of Conunon Shop Machinery,^ 

SKILLS: fProce.'-'^n Ohioctives) 

O.lSl - To identify and state purpo.ye of common shop machinery, 
0,].52 - How to uf^e common shop machinery. 

RKLATED TECHNICAL IN^i'ORMATION : 

Kquipment manufacturer ' instruct ions manual, 

SUGCrESTED INSTRUCTIONAL TIME: 0,15 2 hours. 
REQUIl^D perform;* N^CE STANDARDS: 

Learner can identify and state purpose of items of common use shop machinery 
with 80% accuracy, . .. 

Learner can densonstrate how to use properly Items of shop machinery with 
85% accuracy. 



TASK NUMBER: 0,16 TITLE: Know Perfo ' - Requirements of Standard Shop 

Operating P r ares. 



INSTRUCTIONAL OBJECTIVE ~ 0.16: To Identify, State the Purpose and Use ^Procedural 

Guides Such as Shop Manual-s ^ Flat Raij^ Manual^ 

Charts , Manufacturer ' s Specifications , Parts Manual , 
Job Orders^ Parts Requisitions Forms, State Mean- 
inq of Standard Shop Terms [Jargon] and How Used, 

SKIU.S: (Process Ohioctives) v 

0.161 - To identify and state purpose of shop operating procedures, 
0^162 - How t5 ^ise shop operating manuals , charts, forms and job orders, 
0.163 - To identify and state use of common shop terminology. 

RELATED TECHNICAL INFORMATION: 

Contents^ of procedural guides cited in instructional objective. 

SUGGESTED INSTRUCTIONAL TIME: Q, 16, 2 ^ h ours.. 

REQUIRED PERFORMANCE STANDARDS: - . " . 

Learner cf.n identify, state purpose, and use items covered during instruction « 
with 80% accuracy. 

ERIC 0'' 



- 3.5 - 

SUB-BLOCK NUNBKK 0. LP ^^IITLE- Shop Operations and SafoLy 

TASK NUMBER i^l7 T ITLli ; Identify, Types and Know Use of_ CoiniTion_ Autom otive' _ 

Fasteners . ^» ^ 

INSTRUCTIGNAI. OBJECTIVE - 0.17: How to Identify, S elect and Us e, the Pro pc^r 

Fastener for A Job . 

SKILLS: (Process Objectives) 

0.171 - Identify - Screws 

Bolts 

Nuts • 

Lock Washers 

Cotterpins 

Snap Rings 

Keys and splines 
0.172 - How-to determine proper fastener for a job. 
0,173 - How to use various types of fasteners, 

RELATED TECHNICAL INFORMATION; 

- Textbooks >\ 

- Manufacturer's catalogs 

- Specifications Manuals 

SUGGESTED INSTRUCTIONAL TIME: 0>17, 5 h ours. 

REQUIRED PERFORMANCE STANDARDS: 

- Learner can Identify, state purpose of and use common auLumotive fasteners 
with 80% accuracy. 
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StiB-huOCK NUMBER: 0.20 TITLE: The Motor Vehicle: Assembly Identification r 

Assembly and Vehicle Mechanical Operation-, and 
Operator Maintenance . 

TASK NUMBiiR: 0. 201 TITLE: Know Types ^ Purpose ^ t^se ; and Operator Care of 

Lubrication Items s^T^ Tires. 



INSTRUCTIONAL OBJECTIVE - 0.201: 'f4» ;Idantif y Types; State Purpose, Use, and 

Perform Operator Care of Lubrtcation Items 
and Tires . 

SKILLS: (Process Objectives) 

0.2011 - Purpose and types of lubrication systems 

0.2012 - Identify major component parts and state purpose in lubrication 

system. \ 
0.2013 - Purpose and types of tires. 
0.2014 - Lubrication and tire tools and equipment. 

0.2015 - How to perform operator maintenance of lubrication system and tires. 
RELATED TECHNICAL INFORMATION: 

See appropriate manuals and- chart . 
REQUIRED INSTRUCTIONAL TIME: 0.201, 12 hours. 

^XiQUIRED PERFORMANCE STANDARDS: 

Learner can list. types, state purpose, use, and care of lubrication and tire 
items with 80% accuracy. 



TASK NUMBER: 0. 202 TITLE: Know Purpose, Operation / Mai or Component Parts and 

Operator Care of the Cooling System. 

INSTRUCTIONAL OBJECTIVE - 0.202; To State Purpose and Operation of Cooling Sys- 

stems. Identify Major Component Parts and State 
Purpose; and Perform. Operator Care. 

SKILLS: (Process Objeptives) 

0.2021 - State purpose and operation of the cooling system. 
0.2022' - Identify and state purpose of major component parts. 
0.2023 - How to perform operator maintenance of cooling system. 

RELATED TECHNICAL INFORMATION: 

See appropriate shop manuals. 

REQUIRED INSTRUCTIONAL TIMEi 0.202, 12 hours. 

REQUIRED PERFORMANCE STANDARDS: 

Learner can identify aach major component of sv. -^em, state purposf^ and opera- 
tion , and perform operator maintenance with 80% accuracy. 

^ 03 



SUB-BLOCK NUMBER: 0.20 TITLK: The Motor Vehicle; Assembly Identification, 



"Assembly and Vehicle Mechanical Operation, and 
Operator Maintenance. (cont'd. ) 

TASK NUMBER: 0.203 TITLE: Know Purpose, Operation, Major Parts and Operator 

Care of Automotive Heater System. 

INSTRUCTIONAL OBJECTIVE - 0.203: To S tate Purpose and Operation of Automotive 

Heater Svstem, Identify Major Component Parts 
anfi State Purpose? and Perform Operator Mainte- 
na^nce . ~' 

SKILLS; (Proc^-s Objectives) 

/ 

0.2031 - Purpose ^nd operation of heater system. 

0.2032 - Identification of major component parts of heater system and purpose. 
0.2033 ~ How to perform operator maintenance of heating system. 

REQUIRED TECHNICAL INFORMATION: 

See appropriate shop manuals and charts. 

REQUIRED INSTRUCTIONAL TIME: 0.|203, 10_ hours. 

REOUIRED PERFORMANCE STANDARDS: 1 

Learner can identify each mdjor component of the system^ state its purpose and 
operation, and perform operator maintenance with 80% accuracy. 

TASK NUMBER: _0^. 204 ^ TITLE: Kno^ Purpose, Operation, Major Parts and Operator Care 

of tihe Braking System. 

\ 

INSTRUCTIONAL OB.TECTIVE - 0.204: (To State Purpose and Describe Operation of Braking 

System, Identify and State Purpose of Major Com- 
ponent Parts, and Perform Operator Maintenance. 

SKi:uLS: (Process Objectives) \ 

0.2041 - Purpose and operation of\braking - .item. 

0.2042 - Identification of major cpmponent parts and purpose. 

0.2043 - Kow to perform operator m^^intenance . 

RELATED TECHNICAL INFORMATION: \ 

See appropri4te shop manuals and manufacturer's specifications, 

\ 

REQUIRED INSTRUCTIONAL TmE: 0.204, Ig'^ hours.- 

V 

REQUIRED PERFORMANCE STANDARDS: \ 

\ 

Learner can identify each major compone^^t of braking system, state its purpose 
and operation,' and perform operator maintenance with 80% accuracy. 
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SUB~3LOCK NUMHER: 0.20 TITLFI: Thti Motpr Vehicle: Assembly Identif ication, 

AsaemblY and Vehicle Mechanical Operation » and 
QpQrato^ Maintenance, (cont * d . ) 

TASK NUMBER: 0« 205 TITLE: Know Purpose ^ Types of Fuel, System Operation, Maj or 

Parts, and Operator Care of Fuel Systen;. 

INSTRUCTIONAL OBJECT! - 0.205: To State Purpose and Describe System Operation 

of Fuel System; Identify Major Parts and State 
Purpose; State Types and Characteristics of 
Motor Fuels; and Hov to Pe form Operator Mainte* 
nance. 



SKILLS: (Proce.ss Objr'-M:! ves) 

O.205I - Purpose an.i system operation of fuel system. 
0.2052 - Td'^nt i f ic;. i on of major component parts and purpose. 
0.2053 - ?tot.e typo.s: and characteristics of motor fuels. 
0^2054 - Hov to pe/form operator maintenance of fuel system. 

RELATED TECW'ICA.T, Tr,'POfoM?:'iTTON . 

See appropriate shof- manuals and manufacturer's specifications. 

REQUIRED INST^^UCTIONAL TIME: 0.205, 10 hours, 

REQU ;-:D PERl-'ORMANCE STANDARDS: 

Learner can identify each ccmifjonent of the fuel system, state its purpose and 
operation, state types and characteristics of motor fuels, and perform opera- 
tor maintenance with 00% accuracy. 



TASK NUMBER: 0. 206 TTTLF;- Kj^ ow Purpose, Operation, Major Parts, and Op erator 

Care of Steering System and Front End. 

INSTRUCTIONAL OE.TECTI\n\ - 0.206: T o State Purpose and Describe Operations of 

Steering System and ^Front End; Identify and 

State Purpose of Ma ^ or Component Parts; and 

How to Perform Operw*tor Maintenance. 



SKILI..S: (Process Objectives) 

O.zOn - Pu-^'f'ose ond system operation* t 
0,206:: - Iden f: i f i cation of ma^or component parts and purpose. 
0.2063 " How to perform operator maintenance. 

RELATED TECHNICAL i MFOI?^ATION : 

Se''^ appropriate sho}> manuals and manufacturer's specifications - 

REQUIRED TNSTPI '^TIONAL TIME: 0.206, 10 hours . 

REQUIRED PERFORMANCE STANDARDS: 

Learner can Identify ejch major component part of the steering syr^tem and front 
end, sitate its purpose and operation, and perform operator maintenance with 80% 




accuracy- 
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SUB-BLOCK I^^UMBER: 0.20 TITLE: The Motor Vehicle; Assembly Identification; 

J\ a ! I c mbly and Vehicle Mechanical Operation/ and 
Ol.;oratQr Maintenance, (cont ' d . ) 



TASK NUMBER: 0. 207 Know Purpose, Operations^ Major Parts, and Operator 

Care of the Power Train with Manual Transmission. 



INSTRUCTIONAL OBnhxr^V[^ - 0.207: To State Purpose and Operation of the Power 

T rain with Manual Transmission; Identification 
and Purpose of Major Component Parts; and Ho w_ 
To Perform Operator Maintenance. 

SKILLS: (Proce.Tio ^Jh jc.:;-! J ■/■■i::) 

0.2071 - Si:atr pv.rposo describe} operation of the power train with manual 

t r It':] 

0.2072 - f ritjnt J f i c , - i ir>i: T- the ma jor component parts and purpose. 

0.2073 - \iavj to- pr- f ^rfu operator maintenance, 

RELATED TECH>-T^A^ INr'^r^^MATrOf^l : 

See appropr i-^M-.o ^:ho.) inaniialr; and manufacturer's specifications. 

REQUIRED INSTRUCTIn-;; : /JMi-:: 0.?07, 16 hours. 



REQUIRED PERFOI^VAr;cr-: .STANDARDS: 

Learner ccrn idcnl.i ry oa* h major component part of the pov/er trai.n with manual 
transinission ^ sta(:e its purpose and operation, and perform operator maintenance 
with 80% eiccuracy . 



TASK NUMBER: _0.20_n_ TITLE: ' low Pur pose, Operations, Major Parts and Operator 

j£e of i^ngine . 



INSTRUCTIONAL oaTiJCTI v^-: - 0,208: To State Purpose and Describe the Operation of 

The Engine; Identify the Major Component Parts 
a nd State Purpose; and how to Perform Operator 
Maintenance. 



SKILLS: {Process Oi.> ject ivr s) 

0.2081 - ?-^:roL)S"-! r>p.:M:atiGn of the engine. 

0.2082 - T'oenti r.i i:a- iop of the major component parts and purpose, 
0.2083 - lio^' * o w^'V fpna r;oorator maintenance. 

RELATED TKCHrflv-Al", li U' ORMA TION : 

See appropriate shoo nnrmf.^^^ parts manuals, and manufacturer's specif ications • 

REOUIRf-lD INSTR{JCTIO\V\], 0.208/ 20 hours. 



REQUIRE;D PERF'")RMA>i'^l': STA^'^^A I^.O.S : 



ERIC 



Lerirnor can idonUifv each major component part of the engine, state its purpose 
and operation^ ^nd } rfonn operator maintenance with 80% accuracy. 
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SUB-BLOCK NUMBER: 0,20 '.TTLK : The Motor Vehicle; Assembly Identification, 

Aft sembly and Vehicle Mechanical Operation, and 
OrJerator Maintenance. (cont'd.) 



TASK NUMBER: 200_ TPL'LK : Kn ow Purpose, Operation, Major Parts and Operator 

Care o f '\at omobile Air Conditioners. 

INSTRUCTIOMAL ORTPICTIVK - 0.209: To State Purix>5e and Dc^scribe Operation of 

Automobile Air Conditioner; Identify and State 
Purpose of Major Component Parts; and How To 
Perform Operator Maintenance, 

SKILLS: (Process Ohiectives) 

0.2091 ~ Purpose and op^M-ation of automobile air conditioner system. 
0.20:^2 - Tdencif J cat i on arid purpose of major component parts. 
0,2093 - How to perfonx^ operator maintenance. 

RELATED TECff^JI^Al. J NFOivHATION : 

See fippropr.i ate shop manuals, manufacturer's specifications and manuals. 

REQUIRED INSTRUCTIONAL TIME: O.::09, 8 hours . 

r.EQniREn r'f:RFOR^lAMCE STANDARDS z 

The learner can identify each major component part of the air conditioner 
system, state its purpose and operations, and perform operator maintenance 
with 80% accuracy. 



TASK NUMBRiR: 0 2iO_ TITLE: Know Purpose, Qperatio.iS, Major Parts, and Operator 

Care o f Automatic Transmission. 

INSTRUCTIONAL OrVrECTlVT. - 0.210: To State Purpose and Describe Operation of 

\^ Automatic Transmission; Identify and State Pur- 

pose of Major Component Parts; and How To Per- 
form Operator Maintenance, 

S KI LLS : (P roc ess Oh j c c i: i. ve s ) 

0.2101 - Purpose and operation of the automatic transmission. 
0,2102 - Identification and purpose of major component parts, 
0.2103 - How to perform operator maintenance. 

RELATED TECHlSflCAL. IWORMATION: 

See appropriate shop manuals. 

REQUIRED INSTRUCTIONAL TIME: 0.210, 10 hours, 

REQUIRED PERFORMANrT-: STANDARDS: 
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The learner can identify oach. major component part of the automatic transmission^ 
state its pui"posc and operations, and perform operator maintenance with 80% 
accuracy. 
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SUB- BLOCK NUMBER: 0 ,20 TITUS: The Motyr Vehicle; Assembly Identification, 

Asgembly and Vehicle Mechanical Operation, and 
Operator Maintenance, (cont'd.) 



TASK NUMBER: 0.211 TITLE: Know Purpose, Operations, Major Parts, and Operator 

Care of the 7\utomotive Electrical Svstem. 



INSTRUCTIONAL OBJECTIVE - 0.211: To State Purpose end Describe Operation of 

Autonvotive Electricai. System; Identify and 
State Purpose of Major Component Parts; and 
How to Perform Operator Maintenance, 

SKILLS: (ProcGSG ( ^h-]nctivos) 

0.2111 - Purpose and operation of the automotive electrical system, 
0,2112 - Identif i cat : on and purpose of major component parts. 
0.2113 - H^»w to perfom operator maintenance. 

RELATED TECFINICAL INFOilMATION ; 

See appropriate shop ma.'iuals, 

REQUIRED INSTRUCTIONAL TIME: 0.211,. 8 hours « 

REQUIRED PERFORMPiNCE STANDARDS: 

The learner can identify each major component part of tha electrical svstem, 
state its purpose and operation, and perform operator maintenance with 80% 
accuracy. 

SUB-BLOCK NUMBER: 1.30 TITLE: The Automotive Technician 



TASK NUMBER: 0.31 TITLE: Know Opportunities and Job Availability for the 

Automotive Technician. 



INSTRUCTIONAL OBJECTIVE ~ 0.31: To Know Opportunities and Job Ava i lability for 

the Automotive Technician. 



SKILLS: (Process Objectives) 

0.311 - State typee^ of job opportunities for the automotive technician; pay, etc, 
0.312 - State job availabilities in North Carolina, the demand and the supply. 

RELATED TECHNICAL INFORMATION: 

The Employment Service Copunission reports. Reports of the Independent Garage 
Owners Associcition . I/Ocal help wanted ads. 

REQUIRED INSTRUCTIONAL TIME: 0.31, 10 hours, 

REQUIRED PERFORMANCf^, STANDARDS: 

Learner demonnirra tes ovidence of knowing the job opportunities for the automo- 
tive technician. 

ERIC 
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SUB-BT,OCK NUMBER: 



0.30 TITLE: 



The Automotive Technician 



(cent 'd . ) 



TASK lOUMBER: 0.32 TITLE: Know How to Get A Job, Hold A Job, and Earn Advancement. 
INSTRUCTIONAL C33JECTIVE - 0.32: How to Get A Job, Hold A Job, and Earn Advanceinent . 



SKILLS: (Process Objectives) 

0,321 - How to get a job. (Good performance record in instructional program ^ 

resulting in a certificate of qualification and good referer.ces. Good 
attitude, make good first impression with appearance and response to 
questions, etc.) 

0.322 - How to hold a job. (Reiiabilitv, qood worker, make few mistakes, show 
evidence of ability, follow instructions, etc,) 

0.323 - How to earn advancement, (Quality performance, show improvement, seek 
greater responsibili tieri , show interest in work, work on self improve- 
ment, be neat in pernoM, neat and organized in work area, etc.) 

0,324 - Hov to complete a stanc'ard job application form, 
RELATED TECHNICAL INFORMATION: 

Study shop manuals and ether appropriate automotive technical references to 
better prepare self and make an effort to pass tests given by the National 
Institute for Automotive Service Excellence. See job application forms. 



REOniREP INSTRUCTIONAL TIME: 0,32, 



REQtJIRED PERFORMANCE STANDARDS: 



hours . 



Learner gives evidence of practicing items cited in process objectives. 
Learner can list factors in getting and holding a job and qualifying for 
advancement, with 90% accuracy, 

TASK NUMBER: 0,33 TITLE: Know How to Meet People and To Be Accepter Fellow 

Employees - 

INSTRUCTIONAL OBJECTIVE - 0.33: How to Meet People and To Be Accepted Bv Fellow 

Employees . 

SKILLS: (Process Objectives) 



0,331 - How to meet people and make a good impression. 

0, 332 ^- How to be accepted by fellow employees. (Be honest, do your share o1: 
the work, be willing to help others r return what vou borrow, get your 
own tools, try to get alonq, don't pretend to be what you aren't, 
practice shop etiquette, etc.) 

Pi\LATKD TECmilCAL INFORNATION: 

Reference material cn human relation!^ and motivation, ie : Psychology (Human 
Relations and Motivation) Laird, Donald A., and Laird, Eleanor. Fourth Edition; 
Gregg Division, McGraw-Hill Rook Company, New Vork, Dallas, 19b7.; etc. See 
also Fifth Edition - Laird, T-aird, Fruehling, and Swift - 197S, same title as 
Fourth Edition. 



RKQHIRRD INSTRUCTIONAL TIME: 0.33, 



hours , 



7i 



Q EOUIRED PERFORMANCE STAIOARDS: 
ERJC Learner gives evidence of applying insti^ction in hi== ri=.^i 
EOB^ Leajtner can list key iteme r-iL^ in vv, m his daily performance m class. 

Key Items cited m the process objectives ^i^h 80% accuracy. 
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SUR- BLOCK NUMBER: 



0.30 



TITLE: 



The Automotive Technician 



(cont ' d. ) 



TASK NTJMBFR: 0>34 TITLE: Know The Technician's Responsibilities Toward His 

Employer, The Customer; and His Gr afts 

INSTRUCTIONi^L OaTECTIVT^ - 0.34: To Know Technician's Responsibilities Toward His 

Employer; The Customer, and His Craft. 

SKILLS: (Process Objectives) 

0.341 - How to demonstrate responsibility toward e's emplover. 
0.342 - How to demonstrate responsibility toward the customer. 

0.343 - How to demonstrate responsibility toward the automotive service craft. 
RELATED TECHNICAL INFORMATION: 

Mechanic Testing and Certification Programs; See references in 0.33; rules 
and policies of the Better Business Association; etc. 



REQUIRED INSTRUCTIONAL TIME: 0.34, 6 
REQUIRED PERFORMANCE STANDARDS: 



hours , 



NOTE: 



Learner gives evidence of practicing in class the considerations cited. in the 
process objectives. Learner can list items cited as key elements in responsi- 
bility to employer, customer, and craft, with 80% accuracv. 



Special tools, equipment; and machines used for a specific task or in one block of 
instruction onlV; should be covered in the instruction for that task or block. 
Appropriate safety considerations will be repeated with each instructional objective. 
Compliance with and knowledge of the appropriate portions of the Occupational Safety 
and Health Act [OSHAl , by all concerned, is essential. 
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0. 12 

AUTOMOTIVE TECHNOLOGY 
Special Tools and Equipment 
BLOCK OR DIVISION NUMBER; 0 :0 TITLE: Introduction to Automotive Technology 
SUB-BLOCK NUMBER; 0.10 T ITLE: Shop Operations and Safety 

Hand Tools : ' 

S c r e wd r i ve r s ~ 

Standard 

Phillips point 

Reed and prince 

Offset 

Clutch Type 
Pliers 

Combination 

Water pump pliers 

Needle nose 

Diagonal cutting pliers 

Snap ring pliers 

Vise grips 
Hammers 

Ball peen haminers 

Plastic tip hammers 

Brass hammers 

Rubber mallets 
Chisels and Punches 

Flat chisel 

Cape chisel 

Diamond point chisel 

Center punch 

Prick punch 

Starting punch 

Pin punch 



Power Tools: 



Wrenchej 
Open end 
Box end 
Combination 
Adjustable wrenches 
Pipe wrenches 
Tubing wrenches 
Socket Wrenches 
12 point 
8 point 
6 point 
Deep sockecs 
Universal joint sockets 
Handles and drivers 
Extensions 
Torque Wrench 
Allen Wrenches 
Files 
Flat 
Round 
Half round 
Triangular 
Hack Saw 
Fine tooth 
Coarse tooth 
Hole Saw 
Bench Vise 
C Clamp 



Drills 
1/4" 
3/8" 
1/2" 

Rotary brushes 
Rotary files 
Rotary stones 
Bench Grinder 
Grinding stone 
Wire wheel 
Buffing wheel 



Vehicle Hoist 
Drill Press 
Hydraulic Press 
Impact Wrench 
Air Chisel 
Parts Washer 
Hydraulic Jack 
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BLOCK OR DIVISION NUMBER: 0.0 TITLE: Introduction to Automoti ve ^ TechnoloKy (Con^t,) 
SUB- BLOCK NUMBER: 0.10 TITLE: Shop, Operations and Safety 



Fasteners : 



Screws and Bolts 

Hexagon 

Square 

Locking 

Wing nut 

Waoher face 

Castellated 

Hex cap nut (acorn) 
Keys 

Woodruff 

Cotter key 
Snap rings 

Internal 

Extenjal 



Tru arc 
Wire 

Square cut 
Screw Extractor 
Helicoil Insert 
Thread Cutting taps & die 



Various Shop Manuals 
Flat Rate Manual 
Parts Manual 

Manufacturer ' s Specifications 
Job Order Forms 
.Shop Charts (Lubrication, etc.) 
First Aid Kit 
Fire Extinquishers 

Measuring Tools : 

Machinist Rule Cylinder Gauge 

Micrometer, outside Feeler Gauge 

Micrometer, inside Straight Edge 

Telescoping Gauge Vernier Calipers 
Universal Dial Indicator 



Working Models: 

To improve instruction in Sub-Biock 0.20 it is strongly recommended that an effort be . 
mad'^, to obtain working major assemblies mounted for display and instruction. These 
should be separated from the vehicle where appropriate. This should be in addition to 
a shop vehicle. Many autcuobile dea^arships are willing to an ige to provide the 
assemblies at little or no cost to public institutions for instructional purposes. 
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BLOCK OR DIVISION NUffBER: (J.O 



ilTLE 



00.11 a. State or list five mair^r ai:toiao Liv-:' x.-^^)<.J.x ^sliop safety hazards. 
(Oral or written) (5 prnaLs) 
b. Eemon^^tratc or list. s;;fety or i v.tic^-..^ ri.cM.iLi^id »:o pr-v : . iiijTiiv 
froiii hazards ILste-d arovG, (W.^raij 1 1*^; t v ;.t^ .>r vrvlp.) ("^ p«jints) 
STANDARD: 90% nccuracv total (10 mi;iutr-s). 

00.12 a- State or Jdorviify i i '7,- firs!; aid j, L.cjii-- r(-:<:n.i ' rod ror op'^oii shop 
jnjiiries and the inj-iry vj.tli ^vhLcJ; used, (oral, li-t, cr idontif 
(5 points) 

b. Demonstrac-O how to use tne iteiiis i-.l -iK. i f i ed rd^ovo^. Carivli.*'; 
perf omian cg) (10 Doints ) 

STAlJDAOp': 90% accuracy total (10 minui f .s ) • 

00.13 a . Identify ten c onmici n s h r t u o L ; ; j 1 ci r d mi :\ ( 1 i. s p 1 ay a n i n iirir' ire. d 
by the Instructor. (writton or (M'vA. \rr]] di.^play) (ii/ poirits) 

b. State purpose of tools identified. (written or orul) (10 point 

c. Demonstrate proper i.iso of five tools Ldentified and user care 
required. (applied perl orii,ancc) (5 ooinl^*) 

STANDARD: 80% accuracy total (10 minutes). 

00.14 a. Identify and state purpose of ten items of common shop equipment 
designated by the instructor. ,(v;riLtcvi or^O^l from display) 
(10 points) 

b. Der.ons t rate prop'.-Mr of five items identified. (applied per- 
formance) (10 TM lints; 

c. Demonstrate proper user ^n^ii ntenance of the five items used above 
(applied performance) (5 points; 

STANDARD: 80% accuracy total (13 minutes). 

Shows ability to use 80% of items cc^rrectJy for 
appropriate purpose and perforr: ..isor maintenance. 

00.15 a. Identify and state pur pi ^^c-^ of five common shop i;i;ieii i hl':. desig- 
nated by the int tractor. (written or oral from display) (5 
points ) 

b . Demo n s t r a t e o r s t a to r n -i c use o f f i ve shop ma ch j n es i d en t i f i e d 
above. (applied per L'orn^^niee or oral) (10 points) 

c. Demonstrate proper user T^uiintcnance of five shop machines identi- 
fied above. (demonstration — applied oer f -M-mance) (5 points) 
STANDARD: 80% accuracy Loi.al (15 miin.ites). 

00.16 a. Identify five standard sliop bporatinp; pr^ ■ clures or procedural 
[guides. (oral or written) (5 points) 
b. Demonstrate prorier a]:)pli-:a ion or nso of five standard procedure? 
use of parts manual, flat r-Jto ii:anuai , etc. ^ ie : 

1) Given names, model, "'ear, and maruLacturer of i:wo automotive 
parts, find part ntimher.; in apnri^nr late parts (^,a talogue . 
(performance and uM\itLen) (4 points) 

2) Determine manufacturer's specifn ^rations from manual for 
adjusting two conFaon autc^motive cnr^ponents as piven by^. in- 
structor, (performance and v/ritten) (A points) 

^ 3) Determine flat rate from manual for one specific repair job 
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BLOCK OR DTVI!;fOM NlTMBHR O.J '^^^ ''Lin ^A/;!^^ / -^^^^ii^hlLi^'^i J^^'- i-'L^L-^C-^'' 

TASK 



spe(. ifi'jfl by i. ru^5 1: tc^i - ( ■ 



\'C'.. 

: u 1, 



00_».2P 1. ■ a • 1 d n t L f y f j ,.'f rn i j o r rn n i] * o nt: j i i s * ; f 1 i.il:- v > i ; ' : * f , ) v 5i I n i ri rx n fi s t <■ i L e. 
f^;ir'--'>S <-f r.r>rh (oV-l' or; wriM,,-.-; ;^.;r' 

b. T'emc'i'i.^ I: ra npetV'i^'or t^-vMil? n^aC'.!, ; • .\ i: i j, ; ■,.!!!».! i"*-- 

the 1 Mb ri I f. n ^-ys-^^pfn ; nd ■ " i r^^?' , 'V" ^- ' • ' ^ ' : f i- ;i -iv . •) f^^: r--}nt-.s) 
STANDARD: ^iOr^cotrecr ( 10 m i ■ fes ^ . 

00*202 . ttlr-itifv -mri '^:t:ii'-' pi;- t V^mi ' • r< ^ =1 rb.- f.')Oiif'): 

{."VoLem in vebicl.e specifiec . (oral r i v/rx t:l'cii; (o ]m; tiVs) 

perf nrninnci^ ) (2 j^olu'is ; 

STAiIbA'vI>: 8'):^, corr(^ct :. 'nur-s) ■ 

00.203 JdeiilLrv arul i'-'^'p' ' ■ Lb>^-. ■ m^.m i l . . v.' .■ . u : ^mtv j t: i \' <■ 

(oral or vrif'.eii nivl npr-Ji'-.-l .f' ■ nn. i-^v: ; I'i ri^iT-,t,>'; 
STiVNDARD: 80% rnrrpc?: ni.i ui.if ^-^fO • 

00.204 Idenl::iry and S^'n!-- nM)-|;<.S{ f * lu^;:-;- coin S ; 3' ^ :'\r\c[r ,\ 

cr written and applied pe. ? ! (j i:iiiai:(..t'' ' C • i- no in ) 
\ STANDARD: 80%corrnct flO miniite;s . 

00.2ns a. Identify (}-^) and .stn^..'/ j; urp t )S ■. ■ ( , ■; : m.- j^a' cornponen f.s 'o f tbe 

antOTiiofa'.v^^ fuel system. (Oral, and ap[:liod pprfomianre) (10 points) 
b, List liirec type^ of c^-TD^nn f .i-r' ' ij.i. ' : ~ tii^-ir cha i:,:ioteris L ics 



and usf:^ . (wr 1 t t^nj ) ( 1 
STAInIDARD: 80^; correct C I.C 



pcM-a 



00.206 a. Identify and .'^'^i.ate purpo se of f ive va-\] 1 < -^rin v)n-iits rf ih*:: luto- 
motive steering ^yF.t em p nd f r o n ■ end ' ' ' d < ■ i : 5 i -id b v i n p. l" r i ; c t , 
(oral and app.J.ied I'je.r f ormance ) (15 pei'nls' 
b . S h ow w h a t vol 1 j c 1 r o p e ]* a i - ) r c pai rl o In a t i 1 .1 i ■ o i ^ i. i: 1 : ^ ut < ' L: ' ^ i hut r o v i ri \\ 
or mn i n f , 1 ' ■ ' I n r; e as ''^ I ^- !. a: r i n e . ( u» r i 1 1 en or o r a i ) ( o i n Ls ) 
. STA2^b^/dlD: rorrect HO p\ i.nndaf ; . 

00.207 a. State purpose of power train and maniial. traosmlssion ayseinbli e?.; . 
(oral or written^; {h points) 
b . Identify and s t a t e p vn-p o s e r f f {. vp ni a j o r c omp c »n e n t s of t. li e man ua 1 
t ransun'.ss inn and threr- maj(tr < r n-.p<;n:,-.r' ' ^> f Lli;' pr;wer train as dct^- 
i gna t e d b y th e J ns t r i ic- 1: o r . ' o j' ! n i: v ^- i u r o.xx ) K-^ p o i n ts ) 
STANDAJUJ:' 80% correct total (10 minutor>j. 

00.208 a. Identify and e:<piai,n (.lie cvr.'ies 6i T'T' ..n'rit i oa .^f Lli-.^ standard, r; 

oLjne-powcrcd aiitoniob iie i e f.^ . (eta* ""v T.'rittcii) ('P. pomtr.) 
b. Identify and strife tlie jMiriMS^' r)\ [j,-,' ni/rp^r < oini'o ■ea t s of tlu^ 

f^asoi. ine enpi n(^. 'Ics i (;n a (■.•"' rj h^/ Mm-> i r..'-" tanij- « (- r . (rM"*'!. - .^l ^'^rliirl-' 
or engine) (10 points) ' 

ERIC ■ . 70 



BLOCK OR DIVTSin i 



00.31 



TASK ' ^ 

("rij)r>.I. i.e .1 y-v.i r - ^ r: '.lUv ; ^. - i > ^ < ■ • : . ; 
!TANi)'\Ki): -r-riMa.- ; ; . ^ 

00.209 1. 5Ln!-- t-o i:r-M-rM ■ ^ ■ , • . : - i 

^ ^>rti i. C) ^" 1 1 t. I • ') I • • ; .w 'i 

b. ^ M^-Nit: i fv ] 1 ,: . I . • • . . ' I.-, . : 1 r 

(■ < ni.i I ' I ■ I'V , " ri . • ■ i ' • i .■ , ■ ■ ' . ' ■ ■■■ , . r- ^ . ^ . ^ 

^ !.■: :.CMh:.^ ; 

( 

00,210 ftcnAi f^u'::;-:'.' -iM-wi;,,',. : - y^'i . 

b. fl.M;f(>^'i Ij-ip! ^ 'jM- i ;i- , . :. ; ■ : ; > (' 1 ■ I ■ ^ • ' ' i-il. O t M H CO 

en V^:]l i c I , ' ; - ; • i [ J . ■ i^^ j ^ i ' 1 . ' ) 

STANnAr:jJ: 8'r , ' ^; ^ 

00.211 a. I der {:i.l:y nnd sl-zil^: i)i ■ p' ; ^ vm,;!^' ■ , i i i J s 

(.10 pfM'llCS) 

b - Te rf f-ju ■ • . • ■ ; ■ , . , ■ ^ ■ : v . , , [■ 



• 



00. 32 d. L.i'> t r v c.L ciir. ■ - I . . ? I ^- : 

(wri tlcn ^^r ^m'c* ; ( .' • -r^^-i ■ ' 

(wr 1. M. i. : ' or "r '{ I j , . : , L. 1 . 

STANDARD: 80^^ ^iccuincy l!> /M.n .i t i,, ; ] . 

00.33 -List: nr ;.f.'i*r '.M-r^'i-. p .v. r-' 

(5 poirur.) 



s 



'jnc s '■■TP-- 



00. 3i Lir^t s(.;!L(' Mr,- : ■ -1 ^ ; - : ' ' ' r ■ ; ■ ik ; i ^ ; 1 : L ^ " : 1( 



NOTE: PMir)(s I i r (I ^ -.ii; ,^ ,lr,> 

br' '(^; !■!•-■{ '.>);,), r| ^ . ' , ■ I ! .'m ■ "l i r\ ■ " \ [ ' ' r :\ I i on . 

To nu. I cj ; in 1 i i' i I . . ' i : u ■ r ^ i ! i ; ; i . ■ f i rj-> 

sLj'ur' oil, !.[(!. lir i ! ) i iiiu;.' ■ ■ r rinan r i-^ 

Ptarul. :rr[ :^t-.aLod -.f ^-^^''l el" i ho iL/i'^s A This 

O block- i.--; proroqiii;;! Lc for .'ill M(.l-,cr blocks ^)\. i urArwr.t. i 



TEST ITEMS - AUTOMOTIVE MECHANIC 

BLOCK OR riV-f^TOM ^rM'• .-0.0 TITLE: Introduction to Automotive Techno logy 

SUB-BLOCK mi KR : 0.20 ^TITLE : The Motor Vehicle: Assembly Identification, 

^ Assembly and Vehicle Mechanical Operation and 

Operator Maintenance . 

TASK NUM.0 i K -\:s^:^}- ^LE : K now Types, Purposes, Use, and Operator Care of 

Lubrication Items and Tires . 

Reflated TechnLcal Information: 

(Select <:(.rrrft answer, show choice by circling the correct letter), 

1. .The Dvo main types of tubeless tires are the 

a. \)(^^L{:e(\ and unhel(:ed-. 

b. belted bias and radial. ' 

c. belted-radial and bias-ply. 

2. According to many tire experts, the tire that gives the best mileage is 

a. belted bias tire, 

b. belted-radial tire. 

c. bias-ply tire. 

3. It ivS OK Lo use regular snow tires on the rear provided the front tires are 



a. belted raclials. 

b. not belted radials. 

c. tubeless tires. 

With tiic tubeless tire, the air is ri^tained between the 

a. tube and rim. 

b. Lire cnvSing and rim. 
tire tread and casing. 

Wear on the tread shoulders indicates the tire has been 

driven at high, speed. 

b. operated under inflated . 

c. operated overinf lated. 

Wear, oil the center of the tread indicates the tire has been 

, a, driven at high speed. 

b. operated underinf lated. 

c. operated overinf lated* 



Si 



TEST ITEMS (Con*t.) 



\ 

Wlien rf?rnovin/, a whrel fi.om a car, loosen the nuts 

a- before jacking up the car. 

b. aftet jacking tip the car. 

c. after remt ving the tire fi.om the rim, 

Tne oil mosL car nanuf acLur ers rr^commend is 

a. 30 wi HD, 

b* 20 wt ML. 

c. 10/AO wt. 

The autoniobile shouia be lubricated 

a. when the customer gets around to it^ 

b. every 6 months; or 25,000 miles. 

c. as per manufacture^'?^ recommendations. 

After changing the oil and filter, the oil light should go out in lest; than 

a* one minute- 
b* two minuteSi 
30 seconds* 

d. .seconds* 



No^e: Tlie above test itsms may also be used with Block 1.0, Lubrication 
and Vehicle Operating Maintenance, to test knowledge of related 
technical information, for that block. 



6X' 
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TEST ITEMS - AUTOMOTIVE MECHANIC^ 

BLOCK OR DIVISION NUMBER: 0.0 TITLE: Introd uction to Autpmotlve Technol.^fiy 

^ SUB-BLOCK NUMBER: 0.20 TITLE: The Motor Vehicle; Assembly\ Identification 

A ssembly and Vehicle: Mechanical Operation^ and 
Op er ator Maintenance , 

TASK NU^IBER: 0.202 TIT^E' Know Purpose, Operation Major Component Parts and 

O perator Care of the Cooling System. 

Related Technical Iiif ormation 

Kalciple Choice: (Select correct answer, show choice by circling the correct 

letter.) 

1. The water pump is driven from the ; 

a. camshaft. 

b . ■ engine fan . 

c. crankshaft timing r,ear. 

d. crankshaft pulley. ^ 

2. The device in the cooling system that restricts water circulation when the 
engine is cold is called 

I a. pump, 

b . bypass . 

c. thermostat. 

d. pressure cap. 

3. Two types of antifreeze are alcohol base and 

a. heptane. 
, b, ethylene glycol- 

c. tetraethyl. • 

d. octane. 

4. The device in Lhe cooling system that increasei> the boiling point of the coolan 
in the radiator is called the 



a. pressure c.p'^j^ 

' b . waller pump . 

c. bypass valve. 

d. atuosplieric valve. 

5. Many cars with automatic transmissions use tran nission oil coolers with 
cooler tubes located in the radiator 
) '■ 

a. bottom tank. 

b. top tank. 

c. axpansicMi tank. 

d. clearing tank. 



EKLC 



8J 



TEST ITEMS (Con't.) 



• 6. The. LhcrinosiaL is J.o.^atod between the 

a. . W::ite * f)ump and ongine. 

b. rc.diator and water pump. 

ti p c)f engine and radiator, 
d. w<:.ter pump and water jackets, 

7. Pressr.rl, iuR Uio cooling system increases the boilinP point of u tcr f 
each added pound of pressure, about ^ ^ ' ^ 

a. 4.25*^F. 

b. l.B^C 

c. 15 PSI. 
d- 250°F. 

8. Two types of radiators are 

a. tul)e~and-f.in & r ibbcn-cellular. 

b. down- Flow and cross-flow. 

c- exjiansiua-Lype and sealed- type, 
d. full-flow and restricted-flow. 

9. T^vo types of cooling systems ave liquid-cooled and 

a. water-cooled. 

b. air-cooled. 

c . an L if r ee zc ~ ^ r>o le d . 

d. siphon -co 0.1 ed . 

a. thermostat is open. 

b. engine is idlings 

c. thermostat is closed. 

d. pump is ope -.1 ting . 



or 



The above test item'- may also be 
of rt'lated technical information 
Maintenance and Repair. 



used in the testing of knowledge 
for Block 2erO, Cooling System 
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TEST ITEMS 



AUXOMOT I VE ;■ !EC I iAN I. C 



BLOCK OR DIVISION NLFMBER :__0 TITLE: Introdvction to AuLomo t-iv^^e£^l,^,.y_ _ 

SUB-BLOCK Nin-IBFR :«X 20 TITLE : The Mo;:ar Vehicle: Assembly I dc.i; i fj c.;t±n-^ 

Asscimbly and Ve hicle Mechanica .1^ Op erat io n ." " 3 n d 
Opeiatur Maintenanc 2. 

TASK NUMni:R:Jj^.20j t:TLK:^^^^ Major Part s m^^^Ojlliljl^^^ _ 

Ca rv? of Ai tortoLive Heater System . 

Related Tccluiira l Im I'ornuU Idu : 

Multiple (hoxce: C^eleci correct answer, show choice by circling letter a, b, 

or (.".) 

1. In the Sinij CcU r.oaLer described in the book, there are three doors - the 
temporalure door, il:.^ air door, and tlie 

i r~c ond i L Loner door, 

b. cuoler door. 

c. defroster door, 

2. Car heater problems usually result in failure of the blower to work, in leaks 
and in ^ ' 

a. no t:u<:tling, 

b. Lio he it- 

c. no air circulation. 

3. The heat for the car heater comes from 

a. exhaust manifold. 

b. - the cooling system, 

c. hot air. 



4. The amount of heat that gets into the car interior is determined by 

a. amount of ^iir that flows through Lhe heater core. 

b. amount of cooLant that flows through the radiator.. 

c. amount of air in the cooling system, 

5, The valve that controls the coolant going into the heater core is called 

a. , expan.sion valve, 

b. air valve, 

c. heater control valve. 



Note: The above test Ltoms may also be used in 'he testinp. knowledge 

of related teclinical information for Block 3.0, Automobile Heater 
Maintenance and Repair. 



TEST \TKMS - AUTOMOTIVE MECHANIC 



BLOCK OR DIVISION \^nU[UK\i : jlAH^^i i'n.:^.:_^^ 

SUB-BLOCK HVmEk : U . 10 TITLE: _ TlieJIgJ^ir Vehi cle: Assembly Ireni i f , c:r.: u^.v ^ 

Assejihl y and Vehicle Mechanic al Qpe^al^). ouV ^^^^^ 

Ojl '-\ i.'^ 1 to; : ^^ a i n t: e n a n,c e . 

TASK NUhlBE!>:U,2^./^ TiTLK: yn-w ruv:^^r.e^^Oj^crat±on, Vlajor Pari::;, .u 1 Oj^^i^vi^or 



Related Toc.hnic<il i n t o rii.;i l on : 

Multiple CLoice. (Splort r-uTrrt: aa^fwer, show choice by circling the correct 

l.v iivr) , 

1. The fasLoFl: stop v \ll be made with 

a. the wheels rot'iiin^^ 
b . 1 1 1 e wh ti e 1 j; Iam : k e d , 

2. \^\at m.'HterinJ is used mostly fur the braking surface of brake drums? 

a. cast iroHo 

b. stee.L 

c» aluminum, 

3. Brake bleeding is a procedure to 

a. eliminate ai.r from ihr hvdraulic system . 

b. remove excess iluid Ic reduce brake pressure. 

c. filter contamination from the fluid. 

d. make final brake shue adjustment. 

One of the main advantages of dis^o brakes over drum brakes is tiiat the dis 
brake 



a. lasts lonr^er. 

b. i<; more fade rcpfsLnnt. 
weighs les.; than drum brakes. 

c. requires less pedai force to stop the vehicle. 

5. Most cars witii drum brakes have 

a. twc^. wheel cylinders per wIie.-,rL 

b. throe wheel cylinders per wlieel. 

c. one wheel cylinder r.^r v;hef^l. 

6. The main advantage of a duaf- braking system is 

a. reservoir will bold more fluid. 

b. ;r one side of th^- master cylinder goes out, you will still liave brakes, 
requires less ^ .al force to stop the vehicle. 



EKLC 



TKST ITEMS (Con^t,) 



7. The main reai^on tluiL most cars do not have disc brakes on lIic y^:ir is 



a . to r ns L i 2*'- 

b. hard to ad.ij-?!: ^'nuir^^ancy brakes. 

c. wojIcI require too much pedal efEorL, 



8. Priir.ar/ and secondary hrakc linings are made of 



a • the s aniG nia te r i 1 1 
b, different materialr,. 

9, Wlien c Lea: ling hydraulic brake parts,, what type cleaning fluid snould be used? 

a. alcohi^I. 

b. cleaning solvent.. 

c. korosenG, 

10. Friction is the same for all matt-rials. 



true 
false 



Note: The above to.rA: i f..: nis may also be used in the testing of knowled^ 
of related technical information for Block 4,0, Braking 5'vstem 
Maintenance and Repair, 





ri:S'i f TEi'S - AUTOMOTIVE MECHANIC 



BLOCK OR I'f.V'.SlDi'J Nl'^H^IvK: (K)__ T i: : J ut roducLion to Au U.inoLi.VL. Tc'c hnolor, : 

SUB-BLOCK NLIMBKK '_0^^j^_jryU^:__;^}ii^^ Motor Ve hicle: Assoinbly IdenUi f ic.U _U>,i . 

Assen iljjy and Vehi c le Mechanica l '0]u^_r .a j ou ^ rvni 

QiM? rater Mainten ^^nce . 

TASK NlJMBl'R:r ..20^ TlTLIv: Know r>.irpuSLN Types of Fuel, S ys'Lcm •)[->rM-M- .Xun , M,i i n r 

J- nnd Oj: crator Care of Fu e ] System . 

Related 'iechn.Lcal I u f < rp.j.i i i f m : 

Multiple Choj (r><^eleci. one; sLatenient as answer and :ircle tiie letti^r.) 

S 

1. In most cars^ Lhe. fuel, pump' is drivnu l)y the 

a I crank.shn L r.. 

b. camshafL/ 

c. v/ater pump. 

d. vibration dairif)er. 

2. The fuel gauge senditig unit ivS Iczfcated 

a. on the back of the instrument cluster. 

b. in the engine bi(^ckr 

c. in the fuel Lank*. 

3. In orcjer for {gasoline t:c^ burn rapidly and completely, it must be 

a. liquified. 

b. in droplet form. 

c. vaporized. 

A. The fuel air mixture is forr-i ^ into the cylinder by 

a. the intake stiroke of tlie piston- 

b. the compress i.t^'^ .stroke of th<: piston# 

c. the power strode of the piston* 

5. The basic principle of carburetor operation is 

a. pressure from ih.j fuel. pump. 

b. differences in tpe air prcssur'/. 

c. heat from' the exiiaust manifold » 

6. l^en starting an engine, the fuel mixture should be 

a. r.lch- 

b. lean, 
c* average. 



ERIC ^ 



TKST ITijlMS (Cont'd.) 



7. The avLM*;3i;r' fijMl/air iiiLxLuro Js 

a. pai;L\s i imu: pari ;;aso.li:ie. 

b • 6 p a r t g a o 1 1 1 ; l^. / mic vtirt ii i »: 

c, 20 pa;Lc; air/mio. jjirL ;;a;:iO L 1 io» 

d. 8 pares f\x\'/nv': jvirL: )',asu] iii ?. 

6, The etficien;:;/ ai'd >if)iny of a /ehicle are governed by 

a. Lh-- fuel sysft'in ,i)M)e« 

b. fiu' I f;y.'^L(Mn \ ( ht: i^:ai:j.oa systeiriv 

c. t;h ^ above two far^.^rr; plur^ driver habits, wind resistance, differential 



9. The charcoal, canister 'rficover.s 

a. fuol vapors. 

b. exliaust vapors. 

c. oil vapors^ 

.,d- all of the above, 

10. The carburetor air fiitC!r should be changed 

a* every. 10,000 mi Lcs* 

b. every six mn "hp. 

c. as per manufacturer's specifications, 



MOTE: The abovo test itrni.T i^iay also be used in the testing knowledge 
of related tcchnicnl Information for Block 5.0, Fuel System 
Maintenance and Repair. > 



l atio, tyjx.: (vf transiiu'ss loa , etc. 





TI::S'i' ITI'.M.S * AJTOMOTEVE MECHANIC 



BLOCK OK lIVlSj.(>^f NUMl^-k . O.U_ T1T...1':; In t roduction to Au t:omc) I. Lve Technol ( 



SUB-BLOCK NUMBKR : J}^jKl _T ITLI* : Tlu- lot.or Vchlc-lci: Ass embl y liknM n^illiP^j 

,JS^ 'S*^^>nb.ly and Vehicle Mechan ica l Operatio n, an d 

J^lli' t^' ^to i Maintenance ■ 

TASK NUMB jIR: I'f Tl.i;. - T :)( r ^irpo^ e and Describe Opcr/U.ion s of Steering 

L ^' tror. t End ; Identify and State Purpo.s e o f 
' J/'iJ ^^i" ^' '^t'l )r)ni?nl . Ports; and Hov/ to Perfo r m Opera t or 

Related T^T,hnjf:aj Jair;HTi;i. ton: 

( An s we r En S ru ) r t W r i 1 1 rai (Or a L ) S L a --<:imen ts ) 

1, What is the pijrp^^f>e of the steo;in ; yystemV 



2. Name 5 steer in;; sy.stein coinpcnen . 



3. What type oT Jubricant ii^' u.^-iid in -^ower steering; pumps 



^, What is the piirposr'. of the shociv absorbers? 



5. When should s fronL caul be aligned? 



Note: The abovo te^t ir.-^Mi^ rnay al^-j be liscd with Block 6.0, Steering and 

Front End Ma i n f.onance and Repair, to test knowledge of related tech- 
nical inf cTiTiat ion . 



FRir 



BLOCK Ok DIVISION .NUMHKK: 0.00 'IMTl,!':. I 1 1 L'v:)ciuction to AuLomot i.vci Tcchnolnr.v 



SUB-BLOCK NUMIUOR: _0_^0 _ I ITLI':: rhe Motor vclurl o: Assem bly Identi : ic il.ioi , Asr.: m;. 

Operation, and Opcra tior Mnlntenanc.e 

TASK tJLTMBER: .-!07 'liTlJ'.: Vuucc 'Irain .inJ Maiuiai Transruission ; Riiow osc, 



2. Stcite the piirpt)5;p <- f 1 o J J o.vinp, iLcuivS A Lhrough E and and idj^ntify zhc term 
a. Clutch di,sc 

b . Press 1 1 1 .i n .1 a (: o. 

c. Release bearihg 

d. Release yoke ^ 

e. Fly^^?f^G2l 

f. Free travel 
Pilot bearing* 

3. Describe the clutch c^porat ion in the following positions. 

a. I:^n paged 

b. Disengar.cd 

4. List three types of pressure plaLes. 



Oper 'iJ ijj^ii_s^ M a j o r P a r t s ^ind Ca re 



1, 



h'tace tliG fuirpose of a t ra.i' mi s.si . 



a. 



b. 



V/rfte purpose of Lb.c drive j.ine. 



State the purpose of fiie following: l.-^rin-s: 



a . 



Propeller shaf t 



b. 



Slip joint 



Un i ve r s a 1 jo in t 



d. 



Center bearing; support 



o 
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I'lHM;; (CUi!'T) 
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^fitne foui^, • s , ,^ „j, ,- i.rnin. 

^liiC kin^ , III)' ; , ' siandard transmission? 

lio^ fftt,^ sii^"^" ch.'kL-l in a dif "erenL LaiV 

0,£ir patt; ^ . prJ-'*-'' iu ' Lraiii coulc cause vibration? 




j-j;v'^- „ i^;''^-"'""'^ 1 v/it" -Landa:'i Iransmission ; 2) twin-pose lift; 



Ic-ent_ ^ ^^,-,J Lh'3 i""'r'f;«p. the transmission, drive shaft, u-joints, 

and 0^ > .,t;ia! 

tt^^^^^r ^^^1^.1 P^'"^^-''' : ' ' r.ar^ks accurately (100%) and safely within 15 



^W^^' ^'^^ "''^^M^:b^^^ '-'^^^U iLPnu^ 1, 2 and 4.) 

giV^^" r^'-^^ ^.'yV'' -^^1,^ v^-)" ' '''-iidMcl transmission: 2) an o^^mer's handbook; the 



J, find pi'^'"^^'"^^ {,^^ i:^'-' ' '"^^'^-''i-inco items that pertain to the. power train. 

2, ^^^^^^^t^ t ^' '^^^'^''^^-N -''nt.-, cn the transmission and the differential, 

Ih^ ^t^^^^^^^^'^ll r^^^*^'^^^' '^Wv pt''-'--'--'' ^ accurately and safely v/ithin 15 minuLcs 

^^tft' ^^^^"^^'^'Unc^^ ■''-^'•''^*v'''^iU.. . ^" " M-pr.r^ -^'-sponse when five or more test items are 

o 

ERJC 00 



1. • "pnsc ^' V picvi l'^ M iiotiunl of varying; lliv vx-iv v.ilio bcl..^ 
t'.lie j^i); iiH? ami Ji v i m ' 

2. CluU.i) - i'iu.i<- i.iL'tLon iK.-i.wecii p.^'f^sure p,l.at:e and flywhtroJ. 

b. I'lcsr.ui^* p! i; ,> !M" /iM , pMjssu.r IxMwcon prosMirr. [,^1 i'lnL< li disc, 

and rivwJirr ! . 

r. . It'-iM^ ''^"-i j^ii; • ' M : ( l)f' ■ •^i • 1 va:^ i n^ : ^>priii;; pL^^ssu^ r 1' pj-'.*ssuro 
plal.c . 

d. K. '-' 1' = ' '''fv ^ - ^ ?:'-,i-h' '^1 li I i; 'lousinj:?; i.isi^u.^to (M.ij;nr.^^ ''i^'' disiMigage. 

G, FlywiiocJ. - Al I..;'..;'; - •! v'^ ^ ? ■ 1) r, ::MTM ac(" ! f ile clul cli asseinnly tiial L- .tLLaciu'd 
to it' 

f. Fr^r^c' t.ra.^'ol. - Ai-Mnia i i n" • h p^'d,,! i tovenioii f. un t LI reloia.^o bcviriaj» c<)PracLs 

pros.' urf' !'la(r. 

f;. Pilot bc'.iri y- - i.o.i d 'n ( ■ r;i ;il< ■dial: f: allows for correct support: and alip.iiniont 
of t ransriLsrs i rm jDj ii' >di.(i : 

3. a. L*nga^;cd - Sj-ji-fnp prtv-' ^i?^' fl-nnps c: ,iit.(di disc between pressure p.laue and flywheei 

face, 

b. D i senp.av."d - p^c j . i ' ■( ^ l5'"^'"i[v,' and 1 . nkaj7;c asod to roloase pressure. 

4. a. iJiai^iiii' " 

b. Coi-L sprin^-: 

c. Cent r i fuv^al 

5. Purpose of drive lino - To i:arry ^:i:e <Irivinp, power rr'.>i'i the transmission to the 
rear ^^7^lO^• i • 

6. a. Propel l^T s'lafL - l^ri'/ini' sh-ifi: Lnat ^^^nnects the Lransmissiv 'n output shaft to 

the d 1 1 i'ore itia i , 

b. Slip J^'^^^^' ' All:)V.- f ■■ r^'p.,' 1 ! e a: 'dui'.'t to adjust to variations len^^th. 

c. IJnivrrsai .]')int - A i ^ ^'''••''s I'a^peli - siiaft to tnovc up and down without 
breakin.'; - 

d. Center L>'-ariiii. su['r^'^'^" ~- Si-pp'-^fs '.d^o center of the nropellej' shaft when a (;wo- 
■. piece drive Une i.^ '^■-•"■^^ 

7. Cross and rollei- 



Note:' Wr.i'tt.en r.oy.t: ita-ms ria ' ] sci lif used wilh Blnck 7,0 - Power .rain and Maau.al 
Trai'^-rii s . ; o e^^alualc.^. know.l.ec" ^',0 of related technical information for 
..lock 7.0. 
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■|V\'a 1 I iun.i - Aut (niiut.ivo. Ncchauic 

BLOCK OR DI.VISi'. iNIIMiW-.K: * ' . ^JO I'lTM::; i n ( ^'Ui nr 1: i on Lo Aui.oiiu >(: i vc *J cclmu lo.r.y 

SUB- JiUOCi:. MnMIU'il- : n.jv ll t l.K . _ i In ■ j^Kw , -i Vc;;!iir)o, Ai^i2i:i]ll?-Ly, J .^l^lLl^; ULk^; A:-;>(My)i> 1 \ 

.SUM Vi.*h i c 1. ()[ o ri\ t: i on , Op c r a t" o M a i n t c ; n n n ( ; i ?. 

TASK NIIiMiiEK: TlTrK; t^tij^j'n'^ Knf-..' P'Mpn.'r^ Oper ations , M.-yjor Parts, and Cat 

) fi i 1 'U.I icii ^■■) AiiliiMJTTVlt: TI-CHNOI.Of^V 
' !* M>: r !.r i'!xl alls t Sys t :n\) 

1. Write iIm' jM rjuii;<:- '^j!, Llm - '';iian:-t systtni. 

2. liisL <jr St. If th' !'"'. ' ' n'" f Iil- li;liowLng cxhaiijit: ilciiLs: 



a . 


Kxha.us I man i I'o J d 


b. 


Exhaus t p i pc. 


c. 


:iurflcr 


(K 


Tail pipe 






e , 


Pipe c 1 ; 


f . 


Pipe liapp.ei'f^ 




Mani.fo.ld Iw it cenr rol 








Re."|ot:a Lor 


i . 


Cross o vo r p 1 p e * 



3. DGbcribo Lhe (^j..-^];:! t ^^r. of ii:anM'nJ.f.^ lieat control valve, 

a. Engint* co.U! 
b . Eiu': i Hf ^ varn ' 

\. 

l\\sf An,s'v;i^rs 

1. Purpose of thu r^x!\atisl: rystiMn - 1 .'t>f din t: Liic burned from Llie en>7,ine, sLi.t.'uce 

tihe noise oi tliv uxliansi, :iiid dJreeL 'I (o Liic rear of t:Iie vehicle. 
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Test Answers (Con't) 

. 'y ' ^ ' - . 

a. ^ Rxhaust manifold - Usually cast iron; connects the engine exhaust porUS^ 

to the exhaust pipe. \^ 

b. Exhaust pipe - The pipe connecting the exhaust manifold to the muffler. 

c'. MuFfler ~ A unit through which the exhaust gases are passed to quiet the 
sounds of the ruraing engine. ' x^.__ 

d. . Tail pipe - Thd exhaust pipe running from the muffler to the rear of the car. 

e. Pipe clamps - Used to clam^^^^ exhaust pipe and tail pipe to the muffler. 

f. Pipe hanj^ers - Used to support the* exhaust system on the vehicle.' 

g. Manifold heat' cont^rol valve - A valve located in the exhaust manifold or 
exhaust pipe that deflect_hot exhaust gas around the carburetor base during 
warm-up- ^ 

h. Resonator - A small muffler-like device placed near the end of the tail 
pipe to provide additional silencing of the exhaust- 

i. Crossover pipe - A pipe used on V-type engines to connect exhaust manifolds 
together to enter a single exhaust pipe. 

a- Engine cold - Heat control valve is shut to allow exhaust gas to pass under 
the carburetor to bring about better fuel atomization and warm-up. 

b. Engine warm - Heat control valve is open to allow .exhaust gas to pass out the 
- ^ tail pipe. 



Performance Standards: '80% correct responses 
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r/i.OCK OK Dr;ir]'\N NijMj<!')''. • n.* ' .I'. ir' . < ; riir puse, Oiier at. i(.'ns , IUij»v Paris a . ' 

Ope rntor Care of Engine . 

KoiaLcd TeLh.iic.'i I Ini i:i:iuat w.ji , ruiiLiplc Choice - circle the correcu answer. 

1. Tlie j;c;.'i: ratio iM'^vtiMi c'liu.hat.t an 1 t \a crankshaft is; such as to cause the 
. f'.amshal t laj i n 1:1 1' 

a , (.Ik- ;.rn ^ !:|>i'*'J , ? ' v.i'anksiia . t. 
b . ha ] f \.\. .v.[>^(vi o : r\ iMiikun . " I: . 

2. The i-he './a.v/*^ ^ I 1 - ! !Ht;\'^ cha ciuishaft, lifters, rocker arms, valves, 
and 

r 

a. pull rods. ^ 
b . push tav 1«: 

c. connec t: i n.i!, rc^tis- 

3. The l:wo cypes of: v.Ha.a^ liMtirs aru th a solid and the 

a* hydraiilic- 

b. rotacy. 

c. hollow. 

A. The automobile autuim^tivo Lnit';i.nc is 

a, an exLcrnal-coinbus ti-Mi laigiRe- 

b, - an into ma l.-c.oiiihus t i ' 'H oap-.inco 

c, a^^wo-cycLc .mi^'Juo. 

5. Among the esseiiLial autonotivt: cagine parts are the 

a. crankshaft, valves, and pis ton ^ 

b. piston, rings and valves. 

c. cylinder head, p.LsLo.a and ins'jrt.- . 

6. Tlie upward movCMiient oi" Liie piston Lraps the air-fuel mixture and 

a. igni tciS i t . 

b. exhausts it- 

c. compresses it, 

7. The four strokes in the iour-cycle eni^ino are 

a. compression, combustion , intake, exhaust, 

b. intake, compression, pov;er, exhaust. 

c. intake, pressure, power, exhaust, 

8. The two v^alves at iiio r'lul of tlu: Cv' .hinder are called the 

a. port and poppet va Lvoa 

b. intake and cxh<nisf: valves, 

c. compression and powii- valves^ 



Tr.y[ Items (Con't) 



9. Tluj lu'uibi. r el V ' i ' -i ii nin-. i pajisen^^er car cnviims is^ 

a. f«'iii: oi' 

b . (ii r H , f(»ur , six, o r i I. 

c. fotir, six, «>r <.m)j,*i[: 

10. Oil V- i Mi'Jm- - , if^O^l IxMwi'on. tho Lwo bankn ol rylind^ii's is the: 

a . « \M'\ s * i . ' 

b. V c'uj»i-nt' h.as v :v.j\\i^'o\x\ f li. re 
c . t n tal< c. ni.iii i i o 1 d 

Competency Tes t: : (i'r'i runu/aiCL* Rcmur 'd) 

a) The studcr-t- w i. 1 i i-ltMiMrv aiul staCe r.he purpose of t.he major components of 
the enp i lu . 

b) The studcuL w i i ] luM^rMfiii cporalvn. nKiinCenance on Lhe engine, A 
Competency Lev els : (]'••, r formanc e SLandards) / 

A* Given: 1) a hoad with valves in pioce; 2) piston and rod assembly; 3) camshaft; 

A) crankshaCr; 5) inf.akc: manifold; 6) exhaust manifoldL the trainee will: 

K Identify and st.afr^ rh(^ purpose of the above components. \ 

2 Identify the intake and eyJiauyt valve in the head, X. 

llie trainee will ac< onip U sir I pr^^cedirg tasks accurately (100%) within 15 minutes. 

B. Given: 1) an automobile; 2) sover-i.l types of oil; the trainee will: 

1. Open the hood 

2. Clieck tlie oil ' 

3. Select, the i>i.^per oil to be rseci in this vehicle (per manufacturer's 

s pe c i f ic a t i (:> n s , 

Tlie trainee wiJl acconip .1. i sh the preceding tasks accurately (100%) and safely 
within 10 minutes. 



Note: Performaiice S taii-la rcis : 80% accuracy when five or more of items 1-10 are used. 

■ ; 
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n-ST ITI'.MS AUTOMOTIVK MKGIIAN I.C 



I'LOCK OR Dr/lSroM Mli>|i',KK : ' ' 0 iMTI.K 1 it . roduc L ion to Aui;oniot' ivc Technology 

As^^cimb. V >ind Vehicle Mechan ical OperaCiop j__*ina 
''>£MM' 1 i i ' r i nle nancc .^ . 

TASK NUMIU-K: : iT' ■ ' r-n r> .-.'^^ t)poraLion, Major Componcat Pirts and _ 

)Tf) ,i:ir nl" Automobile Air Conditioners. 



Related 'l\ cmi i. n i h)t':riiM. 

Multiple Choic": \S*. I.mM rorr^MM .kis^/cm: , show choice by circlirp tho correct letter-) 

1, The tbrt^e - ».s.s(Mtl. i * 1 s \.\\v nir d >nd '.t ionor arc?: 
a. con!(.>r, roiiij) r"ss« M- , .-md r^vaj^n-'/itor . 

c, evaporator, > miI'M', an 1 exp-iiifler 

2, The purpos^2 o.f ( h<> r. imp l u^r-or Ls id I'oirpress the vaporized lef ri^";erant : 

a, before It loavtvi (h(; ronfh.'nsL'i . 

b, before it en tors thn evaporator. 

c, after it It^avas Ih^' cvriporator. 

3, In the (ivaporator , du.^: 

a. evaporated re f r i t^- 1*. tn is roofed to liquid, 

b. liquid refrip^erant is ♦^vn]')ora'.ed 

c. evaporator valve bleeds refri^;erant to the condenser. 
In the L!ond ^ er, tlie re f r i 5.;i^.rant 

a. warms \tp and turns Lc^ a liquid. 

b. runs tovz/irJ the i.-j jiitp rr^.- s(i r . 

c. loses lieat and turns to a Liquid. 

5. Air conditioners dcj two tiiiu^^s in air; they: 

a. compress iL nnd ^mu^I it. 

b. cool it and drv i, ( . 

c. humidify it and cool U.. 

6, y Refrigerant -i'l boils: 



a. at -21.7^ F. 

b. at ^^2] . 7^^ F. 

c. above normal room ^ ('.nijv' r . it. ur 



'ri:S*L' ITKMS (CON'T) 



7. Heat i .s r(i.*i vim! IrfMii fnr f'/li mm t by: 

c • pi- s s .. op, i t. ! ii n n : } i ! I: i i o c. v ; ' p < ^ r a t o r . 

8. Tlu' r» co: vrr-d' 'iv* ij.iM r in t lu* ^sys t em : 

b. rtnrtin'es riioi;-;t'.;, ; Che v (. Fr i ^;erant , 

c, r*.-■■ln^.>ve^; oii L;Mivfwl in Lhf i (} Ci Lgc.rant • 

9. The expniisit.m wdv-i: i. t:( ■'i|;;u'd to: 



a, raise t:lM; ]-o { r i i nii L prL';;sire, 

b, metcT t\\o re } ?• i p.t' i ant inCu the evaporator, 

c, rcmo^^es oi I ? i i| ; ^ J ii. f_hi? i el: i i|j;erant , 

10, Cold can be cons i ac t < ; 

a . f cirm o f on< • r;-; ' . 

b. A ])osit:Lvc? r^r^'o. 

c. al>serice of.' heal.. 

Note: 80% response a':^:uracy for proficiency in above items. 
Competen cy T est : (Perf orraaTi':e Requ i red) 

1) . The student will uU-ni ; ; >. and swit^; the purpos^o of the major components of the 

automotive air condit: i ori i.ng sysfeni 

2) The .student will perform operator naintenanc: on the automotive air conditioning 
system. 

Competency Lev els : (Porfi^rmauce Standards) 

A, Given: I) an air compressor; 2) receiver dryer; 3) evaporator; 4) condenser: 

5) expansion vaLve; the trainee will: 

1, Identify and state tlie purpose of the above components, 

2, State the -safety precautions to be observed when working on a vehicle • 
equipped with an air conditioner. 

The trainee will acconrip L i?^*h tha preceding tasks accurately and safely within 
15 minutes, 

B« Given 1) an automobile equipped wi"h an air conditioner, the trainee will: 

1. Identify the a) cmpp ressor , b) receiver dryer, c) evaporator, d) condenser, 

and e) ex pans i on va I vr . 
2* Check the sii'd^t 5j,^.-asr-:; [or refrigerant charge, _ 

O i trainee will accomnlirJ) tite preceding tasks accurately and safely within 

ERIC 

minutes. 
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TKST iTKMS - iMJTOMOT J MKCHANI.C 



BLOCK OR DlV.^SJOi\' NUMI^ KR: O.CU T t Ti !■: ; 1 jaj;ochi^L^ 

SUB-DLOCK NUM) U . l^.n TlTLi;: 'Dm/ Molc-r Jl^^.^^Jl^X^ • 

' ^\ s r;i."mb l^__^^ld_J^lJ.£^ 

TASK NUMBKK : 0. lU) T 1 Tf.l-: : A. u oina t i [;VL^^ifJ'i?i-!i?.i AHil^. A'J U'JlPii.?-?- Pil?X-'^-^A9il£.> 

' il.i 'ci VaM ^ and C^ire^ 



1. The thrco major r>,r s roniiM i-' a t:rrque couvortur are _ 



2. The iiTipcLler L;; i^-.^ dt-.-'D MuMnhor -.onnoc fed - to the input sha . ^ ihe transmission 



a. True 

b. Fais: 



3. The impeller and tiu: L'.r/.iiu_> are cmn-cied by the sLator. 



a. True 

b. False 



The function of the torque convorL-r is to transn.it engine crankshaft output to 
the driveshaft. 



a* True 
b. False 



5. 'A planetarN ^^ear sy^^lcm r i>,^i,.t:s of a ^ua gear, planetary gears and an external 

gear. 

a. True 
• b. False 

6. The throe basic systems in an autoniatic transmission are , 

planetary gear system and • 

7. The first fully automati..: L Lansinif: s ion on the American market was manufactured by: 

a. Ford 

b. Chrysler 

c. Packard 

d. OldsmobLle 

8. Most modern automatic transmissions are: 

a. two speed 

b. three speed 

c. four speed 

9. A servo is a device Lliat: 

a- transforms hydranJic pressure into straight line mechanical action 
^ h. transforms mechanical action into hydraulic action 
gJ^Q. steps up pressure to increase hydraulic power 



Ti'.sT n^:M^. (cdn't,) 

automat if L ran-;mi :.; i mi . 



a. True 

b. Fals.- 

Con^»:iiM'A7-J' 1-.'.- (I'.>-! ■■■■«' 

a) The studout will i.l.M.M... uul • the purpnsr of t.l.o major cnnp.uu.nts ol: an. 
automat i : I r.iusi;^ • i 

b) The stud-n,t will M .M'-'>.<'t a.a i aUnance' on a car equipped with an auto- 

matlr t ransii^ i i <t i . 

Compet ency i.evol^-; O'.' r i in- St and ird ■•> 

A Civen: 1) tor-.u,. , : ■ . > . , ■ , ; ) c-:npo.i.ion cluLrhes; I) steel clutche.; 4) valve 
body; ':>) sriv..-, Imiu!; 7) oil pi'inp; tao t, ra i nee w i L ! : 

I. Identily and stale the purpose of the nh-ve components. 

The trainee will aeeo.npiish the precedinr. ta^Jk vUhln 15 minutes with 80/. accuracy. 

B. Given: 0 an aul.. mobile er|uipp<.d with an at.tomatic transmission; 2) sever.ll types 
of tr,-ni;-:miss inn fluid; the trainee will: 

1. Check t. lie transmission fluid level. 

2. . Select the ( i ansiu ls i i I laid tint Is correct for the vehicle. 

The trainee wML accomplish (he preeedinp, tasks accurately and safely within 15 
mtnute-s with with l(><);;i ,n. en t acy , 



^ Note: When five o, e -est i . e,ns al-ov. are used, 80% correct response is required, 
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BLOCK ()f< 1) VlstiiN NCMni'- ( 1 1' . i : !iLr(Hlju:^t^n_)n__U) Aut:(M^iot > ; ll^ili^lujjAU^:' 

SUB-BLOCK ^(.I^f'M■:K: (».:.:'• II'M.;: ;h-^ iinuu- Vch i.c:l c:^; As ^^ e mb 1 y 1 cl c n (: i \ \ r a ! i o i \ , 

A.;: -iiii iy ,uul Vclil clc Mechanica l Opt rnf lon at)vj 

( ip'c \':\ 1 or MainL enanc G . 

TASK NlIMHj'i' M) . ' 1 1 I ' L! - i St at / "^^ ^'J^' ^i:^Li?I}A ncsc r ibo Op eral ioii of Autoino Liv^.^ 

' : , ' I i ,1 J*"'>j<^£;_ Idcn t L fy and S L ■ ■ I. o '_nL9j^.<^-_ J^j. 

; . , I n t.(..n 111 (.* . 

Related Tr im ii 1 ■ . i . 

Multiple Choi.'i': uSc ' f ^^Mr^Mt la-'wt^^- ;nd sb»ow yovir cholco by circliin.; leLCer 



I. 



( i V ■ 



1. Major <:umponi'iir • . ■ 1 1 • .p-.. > i i , i.r.f.rical, sy.^.M-cm incliue i.ha bnLtery, 

a, gciuM- -1 L(.) r ^ irJ^'l i^''^ ^-^'''U ''^^^ rcdi a. 

... ^ 
c. generator, r< ^.n La t * > . iiid ai..' t ■ jiic L Li'jnej'. 

2. The two componoul:.-; «)l -ai- . laakiur. Miutor that arc essential to its operation 
are tho 

a. f.Leld wiruUiij^s orul dvivr. mechanism^ 

b. ariuaturo au-i drivr f.i.' -i^-m i sm. 

c. arinaturo and fit^id v/ i L ng.s . 

3. The Lgniti-an fv/sifMii la.) : i-, a :hu ha':ery, ignition switch, spark plugs, 
wiring, 

a. ignitiv»n c<"> i 1 , raid iiU'Lor. 

b. ignition coil, and i^aiiLu.a :'eJ jy- 

c. irniLion coil, and igniLion d i.'^ trlbutor.. 

4. The purpoe^o of th r . la^'af s I < m: biiilL into some spark plagr* is to 

a. rechica waar of ciaW.a'.M j^wint. : 

b. rcdu(a\ radi-a ;mu1 Tv^ i i i i. ■ m"* a' ucc . 
c . improve high-'Sr)C('d jxa- 1 (.a: man .a', 

5. Four indicating dcvicaa iii-aailo.i on the instrumenl panels of many cars are 
the ammeter and iaid i f 'i l u r:' (liat. diow 

a. oil pressure, fur^l I'^vcl, and engine temperature^ 

b. oil pressure, i'url tiMiijMs-ature , and engine temperatu-e. 

c. oil level., fuel nresnnrL', ant engine temperature. 

6. Wlien removing a ^^iltcry from a cnr, first 

a. disconnect llu' i i .a • d - 1 - a;;] i r»a]. cable, 
b- loosen tlie h;i(t*a-y i i 1 d-< K'Vv/ii.'; 

di^.sconnect the gi'oninled tcvniinal cable. 



ERIC \ ^ o:: 



To m..ik« ;)os^: i I-) I i r.iH ; i ihiin < m i^vi i^t--'^ uMvial.ly have t.iinln^ i/jarkji on 
housing, .nul Uk* 

a, fa I" T)iiLl.i?v or i lyw'iopl piil 'rv 

8. ''The* piiipi»M' of I I jn Mu^ jrinary circuit: of rhe l^uiL-on system 

is to 

a. pre. tei. I. rnni. a*^ . piiaf Jm pa nan king. 

b. reduCi baM^u-v \..If,. on contact, points during starting^ 

c. pi;ote(a \ ptwnis dm lu' cnf7,ine operotioiu 

9, The distributor . hai't rn|-ait\s at 

^a. crankshal I spoial. 

b. cairshpfi: spt'<'(l 

c. twice ^ cn^ksi) al t ^p«n»(l. 

10. Tho. distributor rwior i:; 'nnantccl 

a. in tho ho us i nj-;. 

b. above the d is (: r i iuilo r cap" 

c. above the breaker r-ju). 



NOTE: The al>ov^f: test items may jilso be used with Block 11,0, Automotive 
Hlectricai Syr-UMiis, Tla i n tcnance and Repair, to test knowledge of 
related technical i nf ormat: Lon • 



V 
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. ARTICUIATION RKSRARCH PROJECT 

Instruct ional nu^ r\n 

PROGRAM: Automotive Mechanics (DCC V-03) 

COURSE: Lubrication and Vehicle Operating Maintenance (Block 1.0) 

COURSE DKSCRTPTTON: Department of Public Instruction - Currentlv contained in 

T & I No, 7A13 - Auto Service Station Specialist 

Dopartment of Communitv Colleges - Contained in 

AUT 1100 - Introduction to Auto Mechanics 

INSTRUCTIONAL CONTACT HOURS: High Schools: 21 

CC/TI: 21 

(Time allocations for each instructional objective are 
INSTRUCTIONAL OBJECTIVES: suggested only.) 

To provi-de occupational qualification in the performance of the following: 

1. How to change oil and filters. 

2. Hbv to lubricate vehicles and eauipment. 

3. rtow to remove, repair or replace tires, and to maintain equipment. 

4. How to winterize vehicles. 

(Service Manuals are part of Related Technical Information on each Instructional 
objective page.) 
JOB QUALIFICATION OR SKILLS GAINED: 

This course or block of instruction when added to Block 0.0 qualifies the succes- 
sful learner as an automotive lubrication specialist, to perform tire servicing, 
and as a service station specialist. Occupational qualification should be veri- 
fied by a written examination on related technical information followed by a 
demonstrated performance evaluation (the primary means of evaluation) usinc 
standardized test items. ' ' 

PREREQUISITES: 

High Schools and post-secondary schools, Block 0.0 or evidence of knowledge and 
experience, verified bv a demonstrated performance evaluation, 

PERFORMANCE EVALUATION: 

Test items (less specifics) for both written evaluation of knowledge of related 
technical information and for demonstrated performance evaluation for this block 
of instruction are appendices of the guide, 

EQUIPMENT: 

General tool li^t- attached to last block. Special equipment and tools list 
peculiar to this block is attached to the block. 
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AinUCUl^TION RKSEARCH PROJECT 
OCCIJI^ATIONAL i .SKG AND INSTRUCTIONAL REQUIREMENTS 

AUTOMOTIVE TT*:CHN0LOGY 



DIiOCK OR DIVISION NUMBF-:R: 1 .O TiyiiE: Lubrication and Vehicle Operating Maintenance 

TASK NUMBER: 1.01 TITLE: Change Oil and Filters. 

'INSTRUCTIONAL OBJECTIVE - l.Ol: How T<| Change Oil and Filters, 

SKILLS: (Process Objectives) 

1-011 - How to change oil. 

1-012 - Hov; to change oil filters. 



^ RELATED TECHNICAL INl^'ORMATION : 

Know location and identification of oil filters, drain plugs, filJL^r caps and 
dip stick. 

Know viscosity and/or property of oils. 

Know different type filters. 

See Manufacturers Specifications. 

Required Instructional Time: 1.01, ^ hours . 



Required Performance Standards; 

~ Changes oil according to manufacturer's specifications, using proper 
weight and quantity of oil. No leaks. Flat rate 20%. 
1.012 - Changes filter according to manufacture! 's specifications, using 
proper filter, tightens to no leaks. Flat rate + 20%. 
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Brx>CK OR DTVISIONT NUMBKR: 1.0 'IMTLK; Lirtij^i cation and Vnhicl(3 Operating Maintenance 

* (cont'd.) 

TASK NUMIiKR: 1.02 ITTI J-^ : TiUhricatt^ Vol|iclGg and Equipment 

INSTRUCTIONAL OBJECTIVE - 1.02: How to Lubricate Vehicles Equipment > 

SKILLS: (pVocess Objectives) ' . 

1.021 ~ How to lino lubrication nquipmont": * 

1.022 - How to lubricate voliicles and equipment. ^ 

RELATED TECHNICAL INFORMATION: 

See Manufacturers Specifications. 
Types and purposes of qroar»os . 

Required Instructional Time: 1.02, ^ hours . 
Required Performance Standards: 

1.D21 - Follows manufacturer's specifications. Use proper lubricantn for 

vehicle part. ' 

1.022 '^•Tipes down all fittings prior to lubrication. Follow:; prop i. lubricatioh 
chart* Cleans all fittings of excess grease. Flat rate plus :;>0%. 



... 1- 



HI/V-K MK PTVTSIMN NUMMKI^: I ,0 Tiny.: (aihr i iMf. ioii ^m d Vi>htr!n Oju'ratlnM M>milriMM.c> 



TASK NUMMKR: 



' ^ 'IM'ITJ':: Komov(>, J<t>]n"\i r or IU?plac:o Tirivs, Maintain iNju i ;>mtMit . 



TNSTRtlCTTONAI. OKTH CT rvi- - 1.0 3: f(ow to Romovo , RopAir < K.-i^are^ Ti rrv;, Ma int.,. in 

SKTrjL:^: (Process i )l) j oc t: i vos ) # 

1.031 - How tc^ romovo, rof^air or roj:^lace t. iros. 
1.032.- How t:o maintain tiro repair oquipment. 



REIJVTED TKCHNICAT. INFOl'lMATION : 

Know safety. " ^ 

Kriow tire construction types, characteristics arid j:>urpo^(vs. 
See Manufacturers Specifications. 

Required Instructional Time: 1.03, 4 hours, 

u 

Required Performance Standards: ' ' 

--^■^^-h.^-^^ " Removes and replaces tire observing safety precautions, in 1/2 hour or 

/ . less. IVlieel lugs tightened to proper torque, wheel cover secure. Repairs, 
t^re correctly for tire problem within length of time considered reason- 
able by instructor (Approx. ). No loss of air pressure when tested 

mounted on wheel, in water. Tire has prescribed air j^ressure. 
1,032 - Follows manufacturer's specifications. 
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BLOCK OR DIVISION NUMBER: 1.0 TITLE: Lubrication and Vehicle Operating Maintenance 
^- (cont' 

TASK NUMBER: 1.04 TITLE: Winterize Vehicles. 



INSTRUCTIONAL OBJECTIVES - 1.04: How to Winterize Vehicles. 



SKILLS: (Process Objectives) 

1.0^>1 - How to winterize vehicles. 

i.042 - How to check coolant and use hydrometer^ 

1.04 3 - How to make necessary service checks; windshield washer reservroir coolant, 
engine and radiator coolant, tix'es, weiglit of engine oil. 



RELATED TECHNICAL INFORMATION: 

See Manufacturers Specifications. 
Types of coolants and characteristics. 

Required Instructional Time: 1.05, 6 hours. 



Required Performance Standards: 

1.04 Winterizes vehicle in flat rate + 20% time. All manufacturer ' s soecifica- 

tions applicable followed correctly. Coolant at the proper mixture for 

anticipated temperature requirements. Read hydrometer accurately. 



1.05 



I 



AUTOM0TI\n5 TECHNOLOGY 



Special Tools and Equipment 



BLOCK OR DIVISION NUMBER: l.C TITLE; Lubrication and Vehicle Operating Maintenan ce 



Air-operated grease gun 
Air-operated transmission grease gur. 

Tire-changer (arrange with local shop if not available) 

Anti-freeze tester 
Tire gauge 
Batteiry hydrometer 
Battery charger 
Oil spout 

Transmission funnel 
Oil filter wrench- 
Drain plug wrench 
Tubeless tire repair tool 
Jumper cables 
Suction gun 
Drain pan water 
Drain pan oil 
Gas can 
Water can 
Battery filler 
Squirt can 

Brake fluid dispenser 
Tire repair kit (puncture) 
Leak detector tank 

Static wheel balancer (if not available, arrange with local shop) 




AUTOMOTIVE 



Tr^ - 1 t.ems 



BLOCK OR DIVISION NUI'IBKK: i.O TrTLfj',: Lubrication 



1.01 



.SelGC't th.-:? oi l onr.t siii L^- 5 f jr a modern day engine t.hat will be 
sub j<2C' C''-'d !-(■! ^ /c. us.-iqo .in cold temperatures. 




j^ E: 2--'; 



ANSWER 





1.01 Selor-t hhr> oil i:>f-^^;i .su.it*::d f jr a modern day engine t.hal: will be 

sub jecL-'uI to .'=;evero uyago an :i very high temperatures. 






ANSWER 



1,01 



The student should demonstrato the ability to perform the following 
jobs to the satisfaction of the instructor, manufacturer's specifi- 
cations, arid fl.-i^-. rate pl.vi? 2Q%» 

a) chancje oil in rin 'M"iqino 

b) change an oil filter 



TEST ANSWERS: 

1) a 

2) c 

3) Performance skills will bc^ evaluated by the instructor - flat rate plus 
20% and as requir^ul by sorvi.co nnnual . 



NOTE: Student: must mr-et the per'f is'inance standards of 80% of tasks to be 

■job qualified lor Llii.'- hitjri:. Successful completion of -Blocks 0.0, 

1.0, 2.0, nnd J.O provide for job qualification as Service Station 
Specialist. 



"^'i ' ' ^-itv, (con *: ' 

BLOCK OR ■•J1VL:>I0M NlJiiiv i'.i' • 'ITn/' ;L' Jjri catioa and V^! iit; lc L pt:ra tor Main to.na tice 



TASK 



1.02 



1.02 



TASK 



1.03 



1.03 



TASK 



1.04 



r r '.'"L v.: T . "J • I. J • ; i / f : Veil .i . c : j^^:< a n d Equipra eut 



.:u:i' .''iKv^ui do it t; ts i: ::i I e tlie ability lo perforin a lubricaL^ou 

iljwnont to the s tis Tactior of the instruc- 
•rtions ^ and flat rate pJi..i 20%. (la- 



s'.:. ' I D\\ 



ai)d eqalpnent) 



poin.' ) ( 
3 1 udi'M w I 

(5 m::-'^-.: 

riThi:: I.' : 



{i' :ii''i\-^:r r • 'Um' 1 1 ty to use. lubriraticn ch art to 

, I. a?- ! (>!; 1 a rr inc. a L.s f oi- autoiT^ob ile spec If icd by 
■J. ;.pc , r I n ileage and service period. (5 

-'c/s 'M: i ns triK- r.c^r the fiflj^^^?- to be 
J. ;..al ; sc :ibed in '^i" ab<:)ve . ( 5 poJ nts) 



•i'"P_^LL]" ■ • ■' ■ ■ - lace T ires ^ Ma j a t a L n E l i •;>ni e n t : 



a V/hat .■>ah'ly p ■ aat i.nri;-. ;ih;uild be observed when removing and re- 
:>lac inj; a t.i. r»' np a « -jr" Stcite reason. 

b. The s l:iid{n-i t .->la?u ' .1 . irimons L \ate the ability to remove tire, repair, 
^replacc, and nai.ntMin ec u:> nmen t to the satisfaction of the instruc- 
tor, liiaiiuf ic L are 17 : pe : I. cation^ and flat rate plu^:' 20%. 

:StTident v;ill la* y/ivvw f ' iL tire mounlied on a v/heel . Locate the 
ieak(,s). p'/inLs) (' 0 iriirui.es) 

T i ThlC : Vi\ -A»ad Se ' vi :c, Recovery and Towing 

a, 'Hu, studenl. sltoeld list reas.: ns why wrecker and equipment should 
be .K=cd to tow a car v/J.tdi bad brakes and automatic transmission. 
\viK.3c safety p -ecaut Loai^ must be observed and legal requirements 
me t . 

b. The studrr t sl^juLd demonstrate UvG ability lo perform road ser- 
vice, rceavery, and tov/ijig .to the satisfaction of the instructor, 
and ufiL.a-at : v;?:ecl;e]: equ;.pm^,!nt according' to manufacturer's speci- 

f icatioriS . 



TASK 



1.05 



TITLED '"^^IL^^'" tze V>'h.ic ^.es^ 

The student .should dt:nion£^ trate tlie ability to winterize a vehicle^ 
follc^w iiianuf ri ^ I ure r' s s per i. fa' cations in flat rate plus 20% time, 
and to L \\ e s a 1 1 i:; f a c L : o a of the instructor. 

The student will make a hydrometer" reading of radiator coolant and 
state addit Lo:i'a]. coolant requirements (if any) to protect radlnLor 
from freezing a': lemaernture specified by the instructor. (4 points) 
(5 minutes ) 
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ARTICULATION RESEARCH PROJECT 



Instructional Guide 



PROGRAM: Automotive Mechanics (DCC V-03) 

(DPI-N/A) 

COURSE: Cooling SvF^tom Maintenance and Repair (Block 2.0) 

COURSE DESCRIPTION; Department of Public Instruction - Current.ly contained in 

T & I 7403 and 7393 - Auto Mechanics III and Auto Engine Tune-Up III 

Department of Community Colleges - 

AUT 1100 - Introduction to Auto Mechanics 

INSTRUCTIONAL HOURS: High Schools: 36: CC/TI: 36 

(lime allocations for each instructional objective are suggested only.) 

INSTRUCTIONAL OBJECTIVE?:: 

To provide occupational qualification in the performance of inspection, maintenance, 
removal and replacement of cooling svstem components, including: 



1. 


How 


to 


2. 


How 


to 


3. 


How 


to 


4. 


How 


to 


5. 


How 


to 


6. 


How 


to 


7. 


How 


to 


a. 


How 


to 


9, 


How 


to 



>es. 



pump. 



S>fJALIFTCATION OR JOB SKILLS GAINED: 

This block of instruction does not by itself provide a recognized job qualification. 
It is designed to occupationally qualify the successful learner to be capable of 
performing all normal tasks involving the inspection, maintenance, removal, and 
replacement of the components of 'the cooling system of' the liquid cooled internal 
combustion engine. Occupational qualification should be verified by performance < 
evaluation. ^Successful completion of this block plus Blocks 0.0 and 1.0 qualifies 
the learner as a service station specialist. 

PREREQUISITES: 

High Schools: Block 0.0 - Introduction to Automotive Technology, 
CC/TI: Block 0.0 - Introduction to Automotive TGchnolo;;y. 



ERIC jf,^ 



PERFORMANCE EVALUATION: 



Test items for end of course evaluation for job or advanced instruction qualifi- 
cation are provided- These test items emphasize demonstrated performance and 
knowledge of related technical information. The test items are outline in 
nature and require specific data to complete the situation of problem for use in 
evaluation- All test items relate directly to the instructional objectives and 
performance adequacy is determined by the ability of Lhe learner to meet the 
industrv recognized performance standards. 

EpnTPMENT REOUIREMENTS : 

Tiie general tool list is attached to the last block of this proqrair.. Special 
equipment and tools list peculiar to this block is attached. 

NOTE: Service Manuals are considered as part of Related Technical Information. 





ARTICULATION RESETVRCH PROJECT 
OCCUPATIONAL TASKS AND INSTRUCTIONTOi REQUIREMENTS 



AUTOMOTIVE TECHNOLOGY 



BLOCK OR DIVISION NUMBER: 



2.0 



TITLE I Cooling System Maintenance cmd Repair 



TASK NUMBER: 



2, 01 TITLE: Check Coolant Freezing Point. 



INSTHUgriONAL OBJECTIVE - 2.01; 



How to Check Coolant Freezing Point. 



SKILLS: (Process Objectives) 

2.011 - How to check coolant levels / belts and filler caps. 

2.012 - How to use pressure tester - cap and radiator. 

2.013 - How to use anti-freeze tester. 



RELATED TECHNICAL INFORMATION: 

See Manufacturers Specifications. 

See Parts Manual for parts identification. 

Required Instructional Time: 2.01, 1 hour. 



Required Performance Standards:' 

Performs hydrometer check in five minutes, reads accurately. Checks and inspects 
pressure cap and radiator in ten minutes Inspects belts and checks tension in 
five minutes. Performs all tasks according to manufacturer's specifications. 
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BLOCK OR DIVISION NUMBER: 2.0 TITLE: C ooling Syouem Maintenance and Repair (cont'd- 

TASK NUMBER: 2, 02 TITLE: Inspect an^ Replace Wat^.r Uones. 

INSTRUCTIONAL OBJECTIVE - 2,02: How to I nspect and Replace Water Hoses. 
SKILLS: (Process Objectives) 

2.021 - How to make visual check of coolant hoses and components. 

2.022 - HOW to remove and repla^'-i coolant hoses. 

RELATED TECHNICAL INFORMATION: 

See Mamufacturers Specifications. 

Required Instructional Time: 2.02, 1 hour. 



Required Performance Standards: 

2.021 - Visual check of hoses and components in five minutes. 

Detects defective hoses and leaks, if any. 

2.022 - No leaks on completion, hoses undamaged. Flat rate + 20%. 
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BLOCK OR DIVISION NUMBER: 2.0 TJTLE: Cool4.ng System Maintenance and Repair (cont'd.) 

TASK NUMBER: 2.03 TITLE: Pressurize yid Inspect Coolant System. 

INSTRUCl^IONAL OBJECTIVE - 2.03: How to Pre ssurize and Insp ect Coolant System. 

r - . - 

SKILLS: (Process Objectives) 

2.031 - How to pressurize coolant system, 

2.032 - How to use pressure tester. 

RELATED TECHKTCAL INFORMATION: 

See Manufacturers Specifications. 

Required Instructional Time; 2.03, 1 hour. 



Required Performance Standards: 

Performs hydrometer check in five minutes \ reads accurately. Checks and ihspects 
pressure cap and radiator in ten minutes. Inspects belts and checks tension in 
five minutes. Performs all tasks according to manufacturer's specifications. 



Jin 

•*■ JL. U 
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BLOCK OR DIVISION NUMBER: 



2.0 



TITLE: Cooling System Maintenance and Repair 



(cont'd 



TASK NUMBER: 



2.04 



I'lTLE : 




INSTRUCTIONAL OBJECTIVE - 2 . 04 : Hov to Test Replace Thermostat, 

SKILLS: {Process Dbjective5 ) 

2.041 - How to remove ;.nd test thermostat. 

2.042 - How to replacf; thermostat. 

RELATED TECHNICAL INFORMATION: 

See Memufacturers Specif i cat ions ♦ 

Recjuirad Instructional Time: 2.04, 4 hours. 



Required Performance Standards: 

Performs all tasks according to manufacturer's specifications. Flat rate time 20%. 



r 
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Bl^K OR DIVISION NUMP-^ ^: TITLE: C^linq S ystem Mainfc.n. nce and Repair (cont'd.) 

TASK NUJWER. 2,05 TITLE: Check Overflow Tapk and Accessories. 
INSTRUCTIONAL OBJECTIVE - 2.05. How tc Check Overflow. Tank an. Accessories. 
SKILLS: (Process Objective) 

2.051 - How to make visual check of overflow system. ^ 



RELATED TECHNICAL INFORMATION: 

See Manufacturers Specifications. 

Required Instructional rime: 2.0!;, 2 hours, 



Required Performance Standards: 

Checks overflow tank and hoses for leaks and deteks, if any. Performs task in 
time considered reasonable .by instructor. ( Approkmatelv ^^^'^ ^" 
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BLOCK OR DIVISION NUMBER: 2.0 TITLE: Cooling System Maintenance and Repair (cont'd.) 
TASK NUMBER: 2.06 TITLE; Remov^ and Reinstall Radiators. 
INSTRUCTIONAL OBJECTIVE - 2.06: H^w to Remove and Reinstall :^diators. 
SKILLS: (Process Objective) 

2.061 - How to remove and reinstall radiators. 



RELATED TECHNICAL INFORMATION: 

See Parts Manual for parts identification. 

Required Instructional Time: 2.06, ^ hours. 



Required Perfonnimce Standards : 

Follows manufacturer's specifications. No leaks upon completion of task. Flat rate 
time + 20%. 



irj " 
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BLOCK OR DIVISION NUMBER: 2.0 TITLE: Cooling System Mp.intenance and Repair (cont'd.) 
TASK NUMBER: 2.07 TITLE; . Chemicftlly Clean pid Flush Cooling System, 
INSTRUCTIONAL OBJIJCTIVE - 2.07: How to Chemlpally Clean and' Flush Cooling System. 
SKILLS: (Process Objective) ^' 

2.071 - How to clean euid fliish system. "5^ 



RELATED TECHNICAL INFORMATION: 
■ Know safety. 

e Know reason for flushing and when. 



Required Instructional Time: 2.07, 4 hours . 



Required Performance Standards: 

Performs task according to manufacturer's specifications. Observes appropriate 
safety precautions. Timo as considered reasonable by instructor. (Approx. . 
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BLOCK OR DIVISION NUMBER: 2.0 TITLE: Cooling System Maintenance and Repair (cont'd. 
TASK NUMBER: 2.08 TITLE: Replace Water j-qmp. 
INSTRUCTIONAL OBJECTIVE - 2.08: How to Replace Water Pump, 

SKILLS: (Process Objective) 

2.081 - How to remove and replace water pump. 



RELATED TECHNICAL INFORMATION: 

Know why to replace pump. 

See Manufacturers Specifications. 

See Parts Manual for parts identification. 



Required Instructional Time: 2.08, _8 hours. 



Required Performance Standards: 



Follows manufacturer's specifications. No leaks when task is completed. Flat rate 
time + 20%. 
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BLOCK OR DIVISION NUMBER: 2',^ TITLE*: Cooling System Maintenance and Repair, (cont'd. 

TASK NUMBER: 2.09 TITLE: Replace FreQge Plugs, 

INSTRUCTIONAL OBJECTIVE - 2.09: How to Replace Freeare Plugs, 
SKILLS; (Process Objectives) * 

2.091 - kow to make visual che-^/..- of freeze plugs. , ■ ■ ^ 

2.092 ^ How to remove and replace freeze plugs. 



RELATED TECHNICAL INFORMATION: 

See Manufacturers Specifications. 



Required Instructional Time: 2.09, 3 hours. 



Required Performance Standards: - ^ 

2.C91 - Follows proper procedures, for checking for leaks and detects leaks if 
present. 

2.092 Follows xncOiufacturer's specifications , with no leaks on completion of 
task. Flat rate time + 20%.^ 
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BLOCK OR DIVISION NUMBER: 2.0 T ITLE: Cooling^ Sys tern 

TASK NUMBER: 2.10 T ITLE: Inspect, Replace and Adjust Belts. 

INSTRUCTIONAL OBJECTIVE - 2. 10, TITLE: How to Inspect, Replace and Adjust Belts . 
SKILLS (Process Objectives) 
How to : 

2.101 - Remove belts. 

2.102 - Replace belts. 

2.103 - Adjust belts. 

RELATED TECHNICAL INFORMATION: 

- Manufacturer's Specifications 

- Service Manuals 

SUGGESTED INSTRUCTIONAL TIME: 2.10, 4 h ours. 

REQUIRED PERFORMANCE STANDARDS: 

- Manufacturer's specifications. 

- Plate Rate plus 20% performance time. 

c 
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BLOCK OR DIVISION NUMBER; 2.0 T ITLE: Cooling System 



TASK NUKBER; 2.11 T ITLE; Inspect, Remove'and Replace Fan Clutches. 

INSTRUCTIONAL OBJECTIVE - 2.11: How to Inspect, Remove and Replace Fan Clutches. 
SKILLS: (Process Objectives) 
How to ; 

1 

2.111 - Inspect fan clutch, 

2.112 - Remove' fan ciuLcl^ 

2.113 - Replace fan clutch, 

RELATED TECHNICAL INFORMATION: 

- Manufacturer's specifications, 

- Service manuals. ' . ^ 
SUGGESTED INSTRUCTIONAL XlhE;' 2.11,' 2 hours. 



REQUIRED PERFORMANCE STANDARDS: 

- - Task perforried according to manufacturer's specifications 
- Task performed in Flat Rate plus 20% time. 
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AUTOMOTIVE TECHNOLOGY 



Special Tools and Equipment 



BLOCK OR DIVISION NUMBER: 2,0 TITLE: Cooling System Maintenance and Repair 



BLOCK OR DIVISION NUMBER: 3.0 TITLE: Automobile Heater Maintenance and Repair 



Anti-freeze tester (coolant hydifometer) 

Radiator pressure tester 

Water can 

Water drain pan 

Soldering iron 

Thermometer 

Back flush adapter 

Belt tension gauge 



and 




As, J 



BliOCK OR DIVISION N[JMBli;R: 2.0 ' ri'i i^i-:; Coolinq System 



1) 2.01 L'.st thrf.'JO rOvUiDiu'. wli/ .i ' ' : litcii;..;: (: antifireoze solution sh6uld bo t':^* . 

ill the cooling syiiLcin at il.. t.-ines. 

a V. 

b) 

c) 

2) 2,01' The students shouJfl < ;n.j 1. r j Im^ Ihe ab.lli.ty to perforin th^ following 

jobs to t)ie sat ir. i' action ol: Liu? instructor, manufacturer's specifica- 
tions, and flat r at€> plus .?0'?. , (Include!; use of proprr t,ools and 
Gciuipmen t . ) 

2.-01 . a) Romovc, in.'ip*:,^':i. , ni' j.oMi.ico V-belts. 
b) Tost anti f re'':-': solution 

2.02 Inspect or roplor-.^ rwoirint '10:^0:,, 

2.03 Pj^essure test the cooling ?^^y.sLoin- 

2.04 Remove, check, and replace a thermostat. 

2.05 Check overflow tank. 

2-06 Remove or replace a radiator. 
2-08 Remove or replace a water p^ump 

3) ' 2.07 Describe procons to chemically clean and flush cooling system. 

(oral or written) 

2.09 Idei.tify the fiee::o j-.lags on engine. (oral) 



TEST .ANSWERS : 

1) a) Prevents coolant from freezing 

b) Boiling point of permanent an ti f-rof^z-e is higher than v;ater 

c) Reduces the corrosive action of water 

2) Performance skills will be evalu.nt^M.l ))y the instructor as to stndent ability 
to meet minimum performance staiidards 

3) 2-07 - See service manual for vohicile , 
2,09 - To instructor satisfaction 

NOTE: Student must meet the performarce ^standards of 80% of the tasks to be 
job qualified for this block. Successful completion of Blocks 0-0, 
1,0, 2,0, and 3-0 provide for job qualification as Service Station 
Specialist. 



ARTICULATION RESEARCH PROJECT 
Instructional Guide 



PROGRAM: Automotive Mechanics {DCC V--03) 

(DPI - N/A) 

COURSE: Automobile Heater Maintenance and Repair (Block 3,0) (A component of 

Automotive Heater and Air Conditioner Maintenance and Repair.) 
COURSE DESCRIPTION: Department of Public Instruction - Not identified 

Department of Community Colleges - Currently contained in 
AHR 1101 - Automotive Air Conditioning and 
AUT 1101 - Internal Combustion Engines 

INSTRUCTIONAL CONTACT HOURS: High Schools: 30; CC/TI: 30 

Conduct instruction concurrently with Block 9,0 
Automotive Heater and Air Conditioner. 

INSTRUCTIONAL OBJECTIVES: 

To provide occupational qualification in the performance of tasks related to the 
automotive heater, as separate f^rom the air conditioner, especially for those 
vehicles which do not have an air conditioner. 

The specific instructional objectives include: 

1. How to inspect and replace defroster loses. 

2. How to service heater control components. 

3. How to replace heater water control cores. 

4. How to service or replace circulating heaters. 

5. How to diagnose heating system malfunctions. 



OUALIFICATION OR JOB SKILLS GAINED: 

This block of instruction does not by itself provide an industry recognized job 
speciaitv, since in most cases the job skills gained in this block are coupled 
with those involving the automotive air conditioner, resulting in qualification 
as a heating and air conditioning technician. The successful learner for this 
block of instruction is qualified to perform the normal tasks involving the 
inspection, servicing, removal and replacement, and troubleshooting of the auto- 
motive heater and its components. Occupational qualification should be verified 
by performance evaluation. This block would be most useful to the service station 
specialist and essential to the heating and air conditioning technician. 

PREREQUISITES: 

High Schools ^ Block 0.0 (Introduction to Automotive Technology) 
CC/TI - Block 0.0 (Introduction to A^itDinotive Technology) 



ARTICULATION |WESEARCH PROJECT 
OCCUPATIONAL TASKS AND INSTRUCTIONAL REQUIREMENTS 



AUTOMOTIVE TECHNOLOGY 



BLOCK OR DIVISION NUMBER: 3.6 TITLE: Automobile Heater Maintenance and Repair 
TASK NUMBER: 3,01 TITLE: Inspect and Replace Defroster Ho g^ 
INSTRUCTION/U^ OBJECTIVE - 3.01: How to Inspect and Replace Defroster Hose. 
SKILLS: {Process Objectives) 

3.011 - How to remove cind replace defroster hose. 

3.012 - How to check for lecikage. 

rcELATED TECHNICAL INFORMATION: 

See Parts Manual for parts identification. 



Required Instructional Time: 3.01, 3 hours. 



Required Performance Stcuidards ; 

3.011 - Plat rate + 20%. 

3.012 - Time Reasonable (Apprxjx. timei 



) Detects leaks r if any. 
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BLOCK OR DIVISION NUMBER: 3.0 TITLE: Automobile Heater Maintenance and Repair (conf 
TASK NUMBER: 3,02 TITLE: Service Heater Control Components. 

" T ■ 

INSTRUCTIONAL OBJECTIVE - 3.02: How to Service Heater Control Components. 
SKirxS: (Process Objectives) 

3.021 - How to use testing equipment and special tools. 

3.022 ^ How to use service manual. 



RELATED TECHNICAL INFORMATION: 

See Manufacturers Specifications, 

Know theory and operation of components. 

See Parts Manual for pcirts identification. 

Required Instructional Time: 3.02, 8 hours. 



Required Perfonn^lnce Standards: 

3.021 - Follows manufacturer's specifications - item works properly. 

Uses proper equipment and tools. 

3.022 - Uses proper service manual. Can identify heater problem with correct 

service manual instructions. 
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BLOCK OR DIVISION: 3 . 0 TITLE ; Automobi lo Hoator Mainteno ii ce and Repair (cont'd.) 

TASK NUMBER: 3.03 TITLE: Replace Hester V | iate r Control Core . 

INSTRUCTIONAL OBJECTIVE - 3.03: Flow to Replaqe Heater Water Control Core. 
SKILLS: (Process Objective) 

3.031 - How to remove and replace heater core. 



RELATED TECHNIC/cL INFOKMATION: 
Know purpose of heater core. 

Required Instructional Time: 3.03^ 8 hours . 



Required Performance Standards: 

3.031 - Flat rate manual 20%. 

Follows correct procedures , no leak/ heater works properly. 
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BLOCK OR DIVISION NUMBER: 3 . 0 TiyLE : Automobile Heater Maintenance and Repair (cont'dji 

TASK NUMBER: 3.04 TITLE: Service or Replace Circulating Heaters^ | 

INSTRUCTIONAL OBJECTIVE - 3.04: How to |ervice or Replace Circulating Heaters > ' 

SKILLS: (Process Objectives) j 

3.041 - How to service circulating heaters • 

3.042 - How to remove and replace heater motors and air ducts. | 

RELATED TECHNICAL INFORMATION: | 
Know use of service manuals. 

I 

Required Instructional Time: 3.04, 8 hours. 



Required Performance Standards: 

3.041 - Flat rate manual + 20% ♦ 

3.042 - Plat rate manual + 20%. 



Uses service manual correctly. 
Uses service manual correctly. 
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BLOCK OR DIVISION NUMBER: 3.0 TITLE: Automobile Heater Maintenance and Repair 
TASK NUMBER: 3.05 TITI^: Piay^ose Heating System Malfunctiors, 
INSTRUCTIONAL OBJECTIVE - 3.05: How to Diagnose Heating System Malfunctions, 
SKILLS: (Process Objective) 

3.051 - How to diagnose heating system. 

RELATED TECHNICAL INFORMATION: 

Know theory and operation of system. 

Required Instructional Time: 3.05, 3 hours. 



Required Performance Standards: 

3.051 - Time considered reasonable by instructor. Follows proper sequence of 
inspection steps. 



' adtomotivl; r ■ 

B .i.>CK OR DIVISION NUMBKK: .i.O Tin>i:. AuU^ lle^it,(jr Ma i n t^ ![i«uij m _ nn.i Hj-^pa.[j:-_ 

For a student, to be corLifiod in Block 3.0, lio ruu5it mont minimuKi p*:; r'nTiuuKu st-indiirds 
on the following: (Flntc Kale PI UM 20';; App.lJ.CM as the AJlotrod 'Lino for All T.rK-.-.> 

Given proper tools and cquipnenL, the r^tufiont will j>orr()rm upurat.ions 3,01 through 3.0 

3.011 Inspocc and rep.l'K:^^ cir-'i ro-i^or ho^u?. 

3.012 Cherrk for loakaqt}. 

STANDA;U): Pcrform(Hi i.n t.:ho ..i.Ij.tfd time wltli no leaks 

3.021 Service heater control c;ornpon'MiL.-. , 

3.022 Use testing oquipmoiiU <Hid s;p'^'7-ial tool^i, 

3.023 Use service inanua.l • 

STANDARD: Portormod in allot :cd time usinq testing equ .pmon t properl y and 
with no leaks, 

3.03 Replace heater water control ror,^. 

STANDARD: Perforned 'in alloLLed time with no leaks. 

3.041 Service or replace circulating heal:Gri^;. 

3.042 Remove and replace hoaLer n^oLors and air ducts i 

STANDARD: Performed in allolLod t Mne with no leaks, no missing parts and 
all clamps and bolts tightened to specifications. 

3.05 Diagnose heating system malf unctic;ns . ) 

STANDARD: Performed in alloLLed time determining xf locating system io 
working properly. ^ 



NOTE: Job quai.if icat ion performance standard - student can meet 
performance standards for 80%^ of tasks . Success Cul comple- 
tion of Blocks 0.0, 3.0, and 9.0 required fc>r job qualifi- 
cation as Heating and Air .Conditioning Technician. 
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ARTICULATION RESEARCH PROJECT 
Instructional Guide 

PRCX^RW:: Automotive^ Mechanics (DCCV-03) 

(DPI - High Schools - N/A) 

COURSK: Braking System Maintenance and Repair (Block 4.0) 

COURSE DESCRIPTION: Department of Public Instruction - Currently part of 

T & I No* 7393 - Autovnotive Mechanics II 

Department of Community Colleges - 
AUT 1121 - Braking Svstems 

INSTRUCTIONAL OBJECTIVES: 

To provide the learner with occupational instruction to develop the skills and 
required related technical knowledge i^o qualify the learner to perfdfifriz\spec- 
tion, adjustment, and repair of automotive bi;'aking systems, according to manu- 
facturer's specifications and meet . industir/ standards. 

QUALIFICATION OR JOB SKILL^ GAINED: 

With successful completion of this block of instruction, to include verifica- 
tion of qualification by performance evaluation, using industry performance 
standards* the leam*^r is qualified as an Automotive Brakes Technician. 

PREREQUISITES: ... . . 

High Schools and post-secondary schools - Block 0.0 or evidence of adequate 
knowledge and experience regarding this block, to be verified by the success- 
ful completion of a demonstrated performemce evaluation. 

PERFORMANCE EVALUATION: 

Test items (less specifics) for both written evaluation of related technical 
Tfi^ormation and demonstrated performance evaluation for this block of instruc- 
' tion are attached or will be develop^. 

EQUIPMENT REQUIREMENTS: - - 

General tool list attached to the last block of this program. Special equipment 
and tools list pecul ar to this block is attached. 

INSTRUCTIONAL CONTACT HOURS: High Schools: 60 

CC/TI: 66 ' ^ 

NCnCE 1; Instructional time allocations for each Instructional objective are 

suggested time only. 
NOTE 2: Service manuals are considered as Related Technixial Information. 



ARTICUf^ATION W3r';KARCH PROJiSCT 
OCCUPATIONAL TASKS AND INSTRUCTIONAL REQUIREMENTS 



AmY)MOTIVR TECHNOrX^Y 



BL(X:k or DIVISION NUMBER: A.O TITL)^: Hrakinq System Maintenance and Repair 

TASK NUMBER: 4.01 TITLE: Adjust Brakes. 

INSTRUCTIONAL OD*:rECTIVE - 4.01: How to Adjust Brakes, 

SKILLS: (Process otfjecjtive) 

4,011 - How tqj adjust brakes. 

RELATED TECHNICAL INFORMATION: 

s 

See Parts Manual for parts identification. 
Know theory of braking system. o 
See Manufacturers Specifications. 

Required Instructional Time: 4.01, 2 hours. 



Required Performance Steindards : 

4.011 - Flat rate + 20%. Brakes adjusted correctly according to manufacturer* 
specifications . 



\' 

\ 
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BIOCK OR DIVISION NUMBER: _4._0 TITLE: Brakincf System .Maintenance and Repair (cont*d;r 
TASK NUMBER: 4.02 TITLE: Adjust Hand Bra|ce Linkage. 
INSTRUCTIONAL OBJECTIVE - 4.02: How to Adiqgt Hand Brake Linkac^^. 
SKILLS: (Process Objective) 

4.021 - How to adjtist linkage. 

RELATED TECHNICAL INFORMATION: 
Know theory of parking brake. 

Required Instructional Time: 4.02, 1 hour. 

I 

C 



Required Performance Standards: 

4.021 - Flat rate + 20%. Linkage adjusted correctly, according to manufacturer's 
specxfxcations. ^ 
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BLOCK OR DIVISION NUMBER: 4>0 TTT" ' Braking System Maintenance and Repair (cont'd.) 
TASK NUMBER; 4, 03 TITLE: Free Up Parking Brake Cables > 
INSTRUCTIONAL OBJECTIVE - 4.03: How to Free Up Parking Brake Cables > 
SKILLS:' (Process Objective) 

4,031 - How to free cables. 

RELATED TECHNICAL INFORMATION: 

Know how to free cables. 

Causes of jammed parking brake cables. 

Manufacturer's service manuals. 

Required Instructional Time: 4.03, 1 hour. 



Required Performance Standards -> 

4.031 - Time considered appropriate by instructor. Cables freed, operate according 
to manufacturer's specifications. 



7 >^ 
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BLOCK OR DIVISION NUMBER: 4.0 TITLE: Braking System Maintenance and Repair (cont'd. 

TASK NUMBER: 4.04 TITLE: Bleed Brakes. 

INSTRUCTIONAL OBJECTIVE - 4.04: How to Bleed Brakes > 

SKILLS: (Process Objective) 

4.041 - How to bleed brakes. 

RELATED TECHNICAL INFORMATION: 

Know theory of braking system. 

Required Instructional Time: 4.04, ^ hours . 



Required Performance Standards: 

4.041 - Flat rate + 20%. Fellows manufacturer's specifications. . 



ERIC 
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BLOCK OR DIVISION NU>IBER.: 4.0 T ITLE: Braking System Mai ntenance and Repair. 

TASK NUMBER; 4.041 T ITLE; Maintain and Service Brake War ning Systems. 

INSTRUCTIONAL OBJECTIVE - 4.041: How to Maintain and Service B rake Warning 

Sys terns . 

SKILLS-: (Process Objectives) «? 
How to; 

4.0411 - Inspect and repair brake warning system xinits. 

4.0412 - Reset brake warning light. 

RELATED TECHNICAL INFORMATION: 

- Theory of Utake system. 

- Service manuals. 

- Manufacturer's specifications. 

SUGGESTED INSTRUCTIONAL TIME: 4.041, 4 h ours, 

REQUIRED PERFOR^^ANCE STANDARDS: 

- Student can identify and service brake warning system. 

- Student can reset brake light on a variety of vehicles. 

- Student can perform task in time limits considered adequate for job 
qualification by advisory an,d program committee, if no flat rate appropr:.ate , 



o I J n 
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BLOCK OR DIVISION NUMBER: 4.0 T ITLE: Braking System Maintenance and Repair 

TASK NUMBER: 4.042 T ITLE; Service Brake Metering Valves. 

INSTRUCTIONAL OBJECTIVE ~ 4.042: How to Service Brake Metering V alves. 

SKILLS: (Process Objectives) 

^ How to : ... 

4.0421 - Inspect and repair or replace metering or proportioning valve. 

4.0422 - Adjust metering and proportioning valve. 

RELATED TECHNICAL INFOI^MATION : 

- Theory of brake system. 

- Service: manuals. 

- Manufacturer's specifications. 

SUGGESTED INSTRUCTIONAL TIME: 4.042, 4 h ours. 

REQUIRED PERFORMAI^CE STANDARDS: 

- Student can identify and service brake metering and proportioning valve - 
according to manufacturer's specifications. 

- Student can adjust brake metering and proportioning valve according to 
raanui'acturcr's specifications. 

- Student can perform task in time limits considered adequate for job 
qualification by advisory and program committee if no flat rate appropria 
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BLOCK OR DIVISION NUMBER: 4.0 TITJjE: Bred<::ii|g System Maintenance and Repair (cont'do) 
TASK NUMBER: 4.05 TITLE: Inspect/ Repair Replace Self Adjusters. 
INSTRUCTIONAL OBJECTIVE - 4.05: How to Inspect/ Repair or Replace Self Adjusters > 
SKILLS: (Process Objective) 

4.051 - How to inspect and repair. 

RELATED TECHNICAL INFORMATION : 

Know theory of braking system. 
See Manufacturers Specifications. 

Required Instructional Time: 4.05, 4 hours. 



Required Performance Standards : 

4.051 - Flat rate + 20%. Brakes work. 



BLOCK OR DIVISION NUMBER: 4,0 TITJLE: arakii|q System Maintenance and Repair (cont" 

TASK NUMBER: 4,06 TITLE: Replace Brakp Hoqes and Lines* 
INSTRUCTIONAL OBJECTIVE - 4.06: How to Replace Brake Ho5es and Lines, 
SKILLS: (Process Objectives) 

4.061 - How to perform visual inspection of brake hoses and lines. 

4.062 - How to remove and replace brake, hoses emd 'lines • 

piCLATED TECHNICAL INFORMATION: 
See Service Manual. 



Required Instructional Time: 4.06, Z hour. 



Required Performsuice Standards: 

4.061 - Time considered reasonable by instructor. 

No leaks. 

4.062 - Flat rate manual + 20%. 

No leaks. 

All holding brackets in place. 



Ii2 
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BLOCK OR DIVISION NUMBER: 4.0 TITLE; Brakii^q System Maintenance and Repair (cont'd.J_ 
TASK NUMBER: 4.071 TITLE: Inspect ai|d Replace Brake Pads (Disc Brakes). 
INS3CRDCTI0NAL OBJECTIVE - 4.071: How t9 Insect and Replace Brake Pads (Disc Brakes)- 
SKILLS: (Process Objectives) 

4.0711 - How to inspect brake pads. 

4.0712 - How to replace disc brake pads. 

RELATED TECHNICAL INFORMATION: 

See Manufacturers Specifications. 

Required Instructional Time: 4.071, 6 hours. 



Required Performance Standards: 

4.0711 - Time considered reasonable by instructor* 1/16" in lining or less, 

replace lining. 

4.0712 - Flat rate plus 20%. Brakes work. Uses proper tools. 
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BLOCK OR DIVISION NUMBER: 4.0 TIOJLE : Bjakin^ System Maintenance and Repair 



(cont'd^ 



,TASK NUMBER;--.. 




INSTRUCTIONAL OBJECTIVE - 4.072: How to Inspect and Replace Brake Shoes» 
SKILLS: (Process Objectives) 

4.0721 - How to inspect brake shoes. 

4.0722 - How to remove and replace brake shoes • 

RELATED TECHNICAL INFORMATION: 

See Mcinufacturers Specifications. 



Reqiiired Instructional Time: 4.072, 6_ hours. 



Required Performance Standards: 

4.0721 - Time considered reasonable by instructor. 1/16" in lining thickness or 

less, replace. Inspects for hydraulic leaks. 

4.0722 - Flat rate + 20%. Uses proper tools. Brakes work. 



I. 
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BLOCK OR DIVISION NUMBER: 4,0 TITLE: Br^ing System Maintenance and Repair (cont^!^. ) 
TASK NUMBER: 4,081 TITLE: Inspect jtnd Turn Rotor If Necessary (Disc Brakes). \ 
INSTRUCTIONAL OBJECTIVE - 4.081: How tip Inspect and Turn Rotor If Necessary (Disc Brakes) 
SKILLS: (Process Objectives) 

4.0811 " How to make visual check of disc breike rotor. 

4.0812 - How to use equipment to turn disc brcJce rotor. 

4.0813 - How to use brcike micrometer. 



RELATED TECHNICAL INFORMATION: 

See Manufacturers Specifications. 



. Required Instructional Time: 4.081f /-^^ hours. 



Required Performance Standards: 

4.0811 - Time corisidered reasonable by instructor - 

4.0812 - Uses equipment properly and in proper sequence. 

Manufacturer's tolerances - 100%- 
4-0813 - Manufacturer's specifications accuracy. 

Time considered reasonable by instructor. 
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BLOCK OR DIVISION NUMBER: 4,0- TI*^: flrakir^g System Maintenance and Repair (cont'd.) 

TASK NUMBER: 4,082 TITLE: Inspect an(^ Turn Brake Drums. 

INSTRUCTIONAL OBJECTIVE - 4,082: |How tq Inspect and Turn Brake Drums. 
SKILLS: (Process Objectives) 

4.0821 - How to make visual check on brake drums. 

4.0822 - Kow to inspect brake drums. 
4,082i^ - How to turn brake drums, 

RELATED TECHNICAL INFORMATION: 

See Manufacturers Specifications. 

Required Instructional Time: 4.082, ^ hours. ' 

I 

i 

Required Performance Star.dards: 

4.0821 - Checks for grooves, foreign material. 

4.0822 - Uses micrometer to measure to manufacturer's specifications for 

acceptability for use. 

4.0823 - Uses proper equipment in proper sequence* Follows cquipiftent manu- 

facturer's specifications in turning drum. 

V 
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BLOCK OR DIVISION NUMBER; . 4.0 T ITLE; BrakliiR System Maintenance and Repair 
TASK NUMBER; 4.083 TITLE; Radius Grind Brake Shoes. 



INSTRUCTIONAL OBJECTIVE - 4.083; How to Radius Grind Brake Shoes. 

SKILLS: (Process Objectives) 

4.0831 - How to radius grind brake shoes. 

RELATED TECHNICAL ipORMATION ; / 

- Equipment manufacturer's operation manual. 

- Manufacturer's specifications. ^ 

SUGGESTED INS TRUC riONAL TIME: 4.0G3. 2 h ours. 

REQUIRED PERFORMANCE SlANDAKDS: 

- Student uses proper equipt^ent. Follows manufacturer's specifications, 

- Flat Rate plus 20% task performance time. 




ii7 
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BLOCK OR DIVISION NUMBER: 4>0 TITLE: Brakii^ System Maintenance and Repair (cont'd.) 

TASK NUMBER: 4.09 TITLE: Repair or Replace Wheel Cylinder^ 

INSTRUCTIONAL OBJECTIVE - 4.09: How to Repair or Replace Wheel Cylinder. 
SKILLS: (Process Objectives) . 

4.091 - How to make visual check on wheel cylinders. 

4.092 - How to use wheel cylinder rebuild equipment. 

4.093 - How to repair and replace wheel cylinders. 



RELATED TECHNICAL INFORMATION: 
Identify parts. 

See Manufacturers Specifications. 

Required Instructional Time: 4.09, 4 hours. 



Required Performance Standards: 

4.091 - Time considered reasonable by instructor, detects lec.ks. 

4.092 - Time considered proper by instructor. Uses brake hone and correct 

tolerance gauge properly. 

4.093 - Flat ratie + 20%. Uses proper equipment in proper f.equence. 
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BLOCK OR DIVISION NUMBER: 4,0 TIT^E: Braking System Maintenance and Repair (cont'd.) 
TASK NUMBER: 4.10 TITLE- Repaiq: or Rylac^ Master Cylinder. 

INSTRUCTIONAL OBJECTIVE - 4.10: How to Repair or Replace Master Cylinder. 

SKILLS: (Process Objectives) 

4.101 - How to repair and replace brake master cylinder. 

4.102 - How to make visual check on master cylinder. 

4.103 - How to use master cylinder equipment. 



RELATED TECHNICAL INFORMATION: 
Identify parts. 

See Mcinufacturers Specifications. 

Required Instructional Time: 4.10, ^ hours. 



Required Performance Standards: 

4.101 - Uses proper cylinder hone. Uses correct tolerance gauge properly. No 

leaks. Checks brakes for proper operation. 

4.102 - Detects leaks. Time considered reasonable by instructor. 

4.103 - Uses cylinder hone and correct .tolerance properly. Time limits; reasonable 
'by instructor. 
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BLOCK OR DIVISION NUMBER: 4,0 TITLE; Braki|^g System Maintenance and Repair (cont'd.) 
TASK NUMBER: 4,11 TITLE: Repair or R|place HydiTauIic Power Cylinders and Valves, 
INSTRIX:tIONAL objective - 4,11: How to Rcpaif or Replace Hydraulic Power Cylinders and Valve? 
SKILLS: (Process Objectives) 

4.111 - How to check booster system, 

4.112 " How to^ repair and replace hydraulic power cylinders and valves. 

RELATED TECHNICAL INFORMATION: 

Know operation of booster system. \ 

Required Instructional Time: 4,11, 4 hours , 



Required Performance Standards: 

4.111 - Checks for vacuum leaks Checks for power assist. Time considered 

\ reasonable by instructor, 
4.1li - Uses correct special tools properly. Test for operation and leaks. 
Time - flat rate + 20^.. Braikes work. 
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BLOCK OR ^"I VISION NUMBER: 4 , 0 TIgLE ; Braking System Maintenance and Repair (conf d, 
TASK NUMBER:' 4,12 TITLE: Perform Operfitioi^al Brake Inspections* 
INSTRUCTIONAL OBJECTIVE - 4.12: How to jperfym Operational Brake Inspections » 
SKILLS: (Process Objectives) 

4.121 - How to make visual check of brake system. 

4.122 - How to niace road test of brakes, 

4.123 - How to check if vehicle meets braking specifications. 

/ 

RELATED TECHNICAL INFORMATION: j 
Know if vehicle meets braking specifications. 

State safety code standards. | 
Required Instructional Time: 4.12, ? _ hoiiz^. i 



Required Performance Standards: 

4.121 - Time considered reasonable by instructor. Checks for hydrau'^ic and vacuum 

leaks, at all possible points. 

4.122 - Checks for pull, noise and drag during road test. Time considerQ<3 reason- 

abie by instructor. 

4.123 - Chd^cks ^manufacturer ' s , Federal , and State specifications, using correct 

reffereni^es for required stopping distances. 
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AUTOMOTIVE TECHNOLOGY 
Special Tools and Equipment 

BLOCK OR DIVISION NUMBER: 4,0 TITLE: B raking System Maintenance and Repair 

Brake spoon 

Drum micrometer 

Wheel cylinder hone 

Brake bleeding wrenches 

Brake bleeder (tcink and adapters) 

Brcike pliers (snap ring) 

Brake drum s rotor lathe with Radius Grinding Attachment, 

Caliper piston expander tool 

Wheel cylinder clip (clamp) 

Cylinder tolerance gauge 

Brake fluid dispenser 

Caliper piston extractor tool 

Tube flaring tool 

Grease and hub cap tool 

Tube bending tool 

Drum brcike shoe adjustment gauge 

Tube cutting tool 

Bearing packing tool 

Brake shoe retracting spring installation and removal tool 
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PEST ITEMS 

BLOCK OR DIVISION NUMBER: 4,0 TITLE: Braking Syst'>m (coivl ' d , ) 

TASK 

4.01 Describe brake operation, (written or oral) (performance Standard 80% accuracy) 
a) As the brake pedal is depressed-- 



b) As the breike pedal i:i released-- 



""he student should domcnstrato the ability to perform the following jobs and 
meet job qualification perfoi^. :e standards: (manufacturer's specifications 
and flat rate plus 20%.) 

TASKS 

4 3 082 Remove, inspect, and replace brake drums. 

4,072 Remove and replace brake shoes, 

4.09 Remove, recondition, and rex:)lace a wheel cylinder, 
^*01 Adjust brake shoes. 

4-04 Bleed the hydraulic system. 

4.10 Remove, recondit.i on , and replace a maste? cylinder- 
4.02 Adjust hand brake linkage. 

4.031 Free parking brake cable. 

4.032 Replace hand brake linkage. 

4.04 Bleed brakes. 

4.05 Inspect, repair or replace self adjusters. 
4-06 Replace brake hoses and lines. 
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TEST ITEMS (CON'T , ) 

BLOCK OR DIVISION NWtBER: 4.0 TITLi:: Braking System 

TASK , 

4.11 Repair or replace hydraulic power cylinders and valves. 

NOTE: Student must be able to riiGGt required performance standards 
for at least 80% of the tasks of the block of ius traction to 
be considered as occupationally qualified as a brake specialist. 
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(ASK ^t.rv) 




f . ' ■ - 

9- 

NOTE 1: Pe rf'orinancu S i. nnrl.'irrl - r( Arrur'.jcv 



NOTE 2: . An effort should he madf to u<- c tiu' act-unl brakf^ ^y.'i'icMij ;:ni%p<jn(;n t s 
disassembled and d ' .'-^p.l ayecl sh; v- above 
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BLOCK OR DIVISION NUM!U::i<: A J) 



tes'j: item:: 



TITLE: 



Braking Systc ir^ 



Identit:y :he part^, of the master cylinder shown below. 
TASK A. 10 




.,9 



d. 




e. 



f . 

h. 
i . 



J - 



NOTE 1: Performance Standard - 80% Accuracy 

NOTE 2: An effort should he made to us. the actual brake S3^stem components 
..difi assembled and displayed as shown above. 

FRir 
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TKST ITEMS 

BLOCK OR DIVISION NUMBER: A ,0 TITLE: Brakino i^y^t^^i^ (cont'd. 



Identify the parts ot tho brako assembly, by letter, as sho^vri 

Front of Car ^- 




a. 

b. 

G. 

d. 

e. 

f. 

' . g- 

h. 

i. 

j- 

Performance Standard - tV curacy llj * 

An effort should be made to use the actual brake system components 
disassembled and displayed as shown above. 
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TLST Al^JSWERS 

IBLOCK OR DIVISION MUMBiiiR ; 4 , 0 _ TITLE: Braking S y^;tom ^ 

4.10 a. Rubber valve iieat washer 

b. Cneck valve asiicrril)ly 

c. Piston return .spring 

d. Primary cup 
Pi?-] ton 

f. Secondajry cup 

g. Piiiton lock ring 

h . Boot 

i . P .ish rod 
j. Fluid re'^GTVolr 
k. Filler cap 

^'09 a. Boot 

b. Piston 

c. Cup 

d. Spring 

e. Expander 

f . Cylinder housing 

g. Bleeder screw 

^•12 a. Anchor pin 

b. Connecting links 

c. Primary brake shoe and lining \ 

d. Secondary brake? shoe and lining 

e. Backing plate 

f. Adjusting sr'-ow spring 

g. Adjusting sl w 

h. Star wheel 

i. Return springs 

j. Brake shoe retainers 

4.01 Answer should contain the following points: 

a) As the brake pedal is depi-essed, the master cylinder forc.-^f. brake fluid 
through the check valve into the brake lines. 

The fluid travels through the brake lines to the wheel cyj.. .ders. 

The force of brake fluid by the master cylinder causes the wheelo-cylinder 
cups to move outward . 

The movement caused by the wheel cylinder cups forces the brake shoe and 
lining to make contact with the brake drum. 

The force of the fluid and tlie contact of the brako lining with the brake 
drum cause the vehicle to slow or stop. 

b) As the brake pedal is released, the return springs pull the brake shoes 
back to the stop position, forcing the brake fluid to return to the master 
cylinder reservoir. 

O ..00 Demonstrated perfcjrmance skills will be evaluated by the instructor to deter-- 
ERJC mine student ability to meet established performance standards. 
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ARTICULATION RESEARCH PROJECT 
Instructional Guide 

PROGRAM: Automotive Mechcinics (DCC v-03) 

(SDPI - High Schools - N/A) 

COURSE: Fuel System Maintenance and Repair (Block 5,0) 

COURSE DESCRIPTION: Department of Public Instruction - Currently part of 

T & I No. 7393 • - Auto Mechanics III 

Department of Community Colleges - Currently part of 
Dec No. AUT 1102 - Engine Electrical & Fuel Systems. 

INSTRUCTIONAL CONTACT HOURS: High Schools: 55 

CC/TI: 55 

INSTRUCTIONAL OBJECTIVES : 

To provide the learner with the occupational instruction and the opportunity for 
practical work application to develop the skills and related technical knowledge 
necessary to qualify the learner to inspect, adjust, repair or replace, the com- 
ponents of the automotive fuel system, according to the manufacturer's specifi- 
cations and to meet industry minimum performance standards. 

QUALIFICATIONS OR JOB SKILLS GAINED: 

Successful completion of this blQck of instruction qualifies the learner to per- 
'orm inspections, adjustment, repair or replacement of components of the automotive 
fuel system. with validation of this qualification by performance evaluation, the 
s^uccessful learner is identified as an Automotive Fuel System Maintenance and 
Repair Specialist. This is a step in the development of the higher skilled Auto- 
motive Engine Repair Technician. 

PREREQUISITES: 

High Schools and pes fi-secondary schools: Block 0.0 (Introduction to Automotive 
Technology) or evidence of knowledge based upon experience, verified by a demon- 
strated performance evaluation. 

PERFORMANCE EVALUATION: 

a 

Test items for end of course evaluation for job or advanced instruction qualifica- 
tion are provided. These test items emphasize demonstrated performance, but also 
include knowledge of related technical information. Test items are outline in 
nature and require specific data to complete the situation or problem, and relate 
directly to the instructional objectives. 

EQUIPMENT REQUIREMENTS: '4 

The general equipment list is attached to the last block of this program of instruc- 
tion. Special equipment and tool requirements peculiar to this block are attached. 



ERJC iQ'j 



AR'rirurjvTTON rksI':arch phoji-ct 

^MXnfPATJ'ONAh TASKS AND INSTRUCTTONAL RKOUT RKMl'lNTS 



A u t : omo t: i vo Techno 1 oq y 

BLOCK OR DIVISION NUMBRR: 5 ,0 TITI.I-:: Fuel Systr^ m Ma i n Lcnanco and Repair 

TASK NUMBER: 5, 01 TT^PLK- Inspect^ Sorvico, or Replace Carburetor Air Cleaner. 
INSTRUCTIONAr, ORTECTIVT^ - ''^.01: How to Inspect, Service, or Replace Carburetor Air Cleaner. 
SKILLS: (Process Olvjectives) 

5.011 - Flow to make visual ins}H?ction of carburetor air cleaner. 

5.012 - \l to service or replace carburetor air cleaner and PCV filter. 



RELATED TECHNICAL INFORMATION: 

~ Know purpose and operation of carburetor air cleaner. 
- See Manufacturer's Specifications. 



Required Instructional Time: 5.01, 1 hour. 



Required Performance Standards: 

5.011 - Checks for cleanliness and replacement requirements according to manufac- 

turer^ specifications. Time considered reasonable bv instructor. 

5.012 - F^I1^6ws manufacturer's specifications. Time considered reasona±)le by 

instructor . 



ru.O<;K OR DrVlSrnM NUMLU'IR: '),() TTTI,!-;; J;^i('l Sv!;rrjii^ j^Ui ntcnKuu.-r an.) Kfjuijr. (rontM.) 

TASK rjriMm'R: "I'l'IT.!:: r'lcMn Rt^xj 1 ac p Ku. K j I t or Ihiit:;, 

irsI.S'l'RtfCTToNAr. OnJl-iCTLVK - How to rirviii or Ro;)]a(;L' Wu^i Ki lt-v^r Un i }.s . 

S,n:M - How lA) \x\,\ki^ visual rluM'k of fiK^l t'i, Itpr, 

0:1:1 - Mow t-.o clcMn or r^plaof a filial filtor. 
S,<)1^3 - IIow to cliaqno/'it- fan 1 t Filt'or anit.. ^ 



- Know purpose and op)*ration of: fiu^l fi.ltor, 

- Fuel contamination and effect on fuel sv^^t^.^m and oiiqine 



Required Instructional Time: ''■^,02, 2 hours. 



V 



Required Performance Standards: 

5,021 - Checks for fuel flow or sediment. 

5,02:? - Cleans or replaces fuel filter according to manuf acturor * s specifications. 

Time considered reasonable by ir>structor, 
5,023 - Follows equipment manufacturer's specifications. 

Time considered reasona})ie by instructor. 
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i\LOCK OH DWllMON NUMIUiK: S, 0 _ 'VUVLE : FurA System Majjlt^nan co and Ropa:ir_ (cont'd,) 

TASK NUMMHF^: ') . 0 3 TTTLK ; F<emovo , Sorv jc c^^ or Ropl.acn |'\ua ^^^^P^ Fuo 1 Linos and Hoses. 

INSTRUCrioNAL (nwJF.cri vr: - 'i,f>3: How to Re move f Soi vico^ err R(^rlace Fuol Puuips or 1-uel Lines 

and Hps OS > 

SKILLS: (PrcH:os^s Ob i (M": t i V(\s ) 

S.O'H - How to make visual inspuction of: fun] purnp ^ 3j.nos/ and hoses, 

rj.Ol.l - How to use tuo.I system testers. 

5,033 - How to remove and replace the fuel pump. 



RiCLATED TECHNICAL INFORMATION: 

- See parts manual for parts identification - 

- See Manuf acti^rer ' s Specifications. 

- Fuel safety considerations. 



Required Instructional Time: 5.03, 2 hours. 



Required Performance Standards: 

5.031 ~ Checks and detects leaks. Checks for hose con<^ition. Time considered 

reasonable by instructor, , 

5.032 - Follows equipment manufacturer's specifications or instructions. Time 

considered reasonable by instructor. 

5.033 - Flat Rate plus 20%, no leaks. 
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BLOCK nn I) rsroN NUMIiHH: [^.0 TITLK: Fiu^il- System Ma uU:(Mia!H:o and R oi^nr^ (f(vntM.) 

TAr,K NUMBIrlR: ''1.04 I'lTLK: Ingtn.ll Carburetors, 

INSTRUCTTONAI. OBJECTIVE - S.04: How to Install rarhuro tors. 
SKILLS*: (F^rocoss Objoctivos) 

S.041 - Hew to r-movo and install carburetors; . 



RELATED TECHNICAL INFORMATION: 

" See parts manual for parts identification. 

Required Instructional Time: 5.04/ 1 hour. 



Required Perfomnance Standards: 

5.041 - Follows proper R & R sequence. Checks for fuf^l and air aks. Installs 
linkage properly, carburetor operates properly. Flat rate 4- 'i:0% time. 




- 5 - 



BLOCK OR DIVISION NUMBER: 5,0 TITLE: Fuel System Maintenance and Repair (cont'd,) 



TASK NUMBER: 5 ■ 05 TITLE: Inspect and Measure Fuel Flow and Pressure of System. 



INS'^RUCTIONAL OBJECTIVE ~ 5 ,05: Hov; to Inspect and Measure Fuel Flow and Pressure of 

System, 

SKILLS: (Process Objectives) 

5.051 - How to make visual inspection of fuel " r>ystem* 

5.052 - How to check fuel flow and pressure. 



RELATED TECHNICAL INFORMATION: 

See Manufacturer' s Sj>ecif ications • 

Required Instructional Time: 5,05, 2 hours > 



red Performance Standards : 

5»051 - Checl:s condition of fuel lines for leaks and detects leaks if present. 

Time considered reasonable by instructor. 
5.1: - Follows test equipment manufacturer's specifications. Follows vehicle 

manufacturer's specif ications • Time considered appropriate by instructor. 
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BLOCK OR DIVISi/dn NUMBER: 5,0 TITLE: Fuel System Maintenance -and Repair (cont'd. 

TASK NUMBER; 5,06 TITLE: Adjust Carburetor, 

TN?;trUCTTONAL objective - 5.O6: how to Adjust Carburetoi, 

Si , LLS : (Process Objectives) 

5.061 - How to adjust carburetors. / 

5.062 - How to use carburetor testers: ,1) vacuum guage 

I 2) tcuchometer 

3) infrared 

4) propane equipment 

RELATED TECHNICAL INFORMATION: 

- See Manufacturers Specifications. 

- Meaning of readings on carburetor testers. 



Required Instructional Time: 5,06, ^ hours. 



Required Performance StWidards: 

5.061 - Follows manufacturer's slpecif ications . Time considered reasonable by 

instructor. \ 

5.062 - Follows equipment manuf ac\turer ' s specifications. Time considered 

reasonable by instructor. \ 



\ 
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BtjQCK OR DIVISION NUMBER: 5>0 TITLE: Juel System Maintenance and Repair (cont'd,) 

TASK NUMBER: 5,07 TITLE: Inspect, Cle^n and Adjust Choke Unit (Automatic and Manual). 

INSTRUCTIONAL OBJECTIVE - 5,07: How to Inspect ^ Clean and Adjust Choke Unit (Automatic 

and Manual) . 



SKILLS: (Process Objectives) 

5.071 - How to make visual inspection of choke \init. 

5.072 - How to clean and adjust choke \jnit. 



RELATED TECHNICAL INFORMATION: 

- See Manufacturers Specifications. 



Requirecf instructional Tirae: 5.07, 2 hours . 



Required Performance Standards : 

5.07.1 - Checks choke cold for closure. 

Zhecks frr^eness of movement of choke valve ' and 1"^ kage. 

Time considered reasonable by instructor. 
5.0/2 - Follows manufacturer's specifications. 

Uses proper solvent and tools. 

Tii-ne considered reasonable by instructor. 

Choke clo --^ f re e ly • 
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BLOCK OR DIVISION NUMBER: 5>0 TITLE: Fi.ol System Maintenance and Repair (cont'd.) 

TASK NUMBER: 5, 08 TITLE: Inspect ^ Service^ or Replace Gas Tcinkf Cap and Sending Unit> 

INSTRUCTIONAL OBJECTIVE - 5.08: How to Inspect, Service / or Replace Gas Tank# Cap and 

Sending Unit* 

SKILLS: (Process Objectives) 

5.081 - How to make visual inspection of gas tank, cap, and sending unit, 

5.082 - How to service or replace gas tank, cap, and sending xinit. 



RELATED TECHNICAL INFO R1-1AT ION : 

- Safety considerations in fuel handling. 

- Theory of electrical gauges. 

- See Manufacturer's specifications. 



Required Instructional Time: 5.08^ 2 hears . 



Required Performance Standards : 

5.081 - Checks tank for leaks and detects leaks. 

Checks cap for seal. 

Checks sending unit by checking dash fuel gauge. 
Time considered reasonafc'le by instructor. 

5.082 Repair - replace gas tank - flat rate + 20%. 

Repair - replace t"rnk sending unit - flat rate + 20%. 
Follows manufacturer * s specifications. 



1 ^-i 
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BLOCK OR DIVISION NUMBER: 5.0 TITLE: Fuel System Maintenance and Repair (cont'd,) 

TASK NUMBER: 5.09 TITLK: Repair or Service Carburetors. 

INSTRUCTIONAL OBJECTIVE - 5.09: How to Repair or Service Carburetors. 

SKILLS,: Process Objectives) 

5.091 - How to diagnose and service carburetors.. 
5-092 Mow to repair a carburetor - 



RELATED TECHNICAL INFORMATION: 
" Theory of carburetion. 

- See parts manual for parts identification. 

- See Manufacturer's Specifications. 



Required Instructional Time: 5.09, 15 ours. 



Required Performance Standards: 

5.091 - Time considered reasonable by instructor. 

5.092 - Repair & replace carburetor - flat rate + 20%. 

Proper hook-up of connections. 
Proper operation of engine. 
No leaks. 

As requ^r^-d by ^manufacturer ' s specifications. 



BLOCK OR DIVISION NUMBER: 5 0 TITLE: Fuel System Maintenance and Repair (cont'd.) 

TASK NUMBER: 5. 10 TITLE: Analyze Fuel Injection Problems By Means of Electric?! 

Diagnostic Equipment. 

INSTRUCTIONAL OBJECTIVE - 5-10.: How to Analyze Fuel Injection Problems By Means of 

Electrical Diagnostic Equipment. 

SKILLS: (Process Objectives) 

5.101 - How to make visual j.nspection of fuel injection system. 

5.102 " How to use f^lectrical diagnostic equipment to identify and diagnose fuel 

injection problems. 



RELATED TECHNICAL INFORMATION: 

- Theory of operation - 

- See parts manual for parts identification, 

- See Manufacturer's Specifications. 



Required Instructional Time: 5.11, 7 hours. 



Required Performance Standards; 

5-101 - Follows inspection procedures in manufacturer's sr acif ication^- and detects 
problems, if any. Time considered reasonable by instructor. 
(Approx. time: . ) 

5.10 2 - Uses diagnostic equipment according to manufacturer's specific*:, ^ons, and 
makes appropriate analysis with 80% accuracy. Time considered reasonable 
by instructor. (Approx. time: . ) 
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AUTOMOTIVE TECHNOLOGY 



Special Tools and Equipment 



BLOCK OR DIVISION NUMBER: 5,0 TITLE: Fuel Syste m Maintenance and Repair 

Flaring tools 
Carbaretor gauge set 
Vacuum-pressure gauge 
Air-cleaner tester 
Tachometer 
Nut buster 

Fuel injection diagnostic equipment 
Infra-red tester 

Steel tiobe cutting and bending tools 
Propane Carburetor Kit 
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lEST ITEMS 



BLOCK 08 DIVISION NUMBER:_5^0 TITLE: Fuel System 



1. Match the carburetor system wi.tb statements of their use. 

a. Float System 

b. Tdle Syste:.! 

c. !lain Metarr.ng System 

d. Power Systt^m 

e. Accelerato): Pump System 

f . Choke System 

1 Provides fuel -delivery during operation wxt^^^ partly to 

fully opened, 

2. Provides a richer mixture for cold engine starting and operation. 

3. Temporarily provides extra fuel necessary to overcome the leanness 
caused by rapid chrottle op:^ning* 

4. Maintains a given depth of fuel in the bowl asseni^ly. 

5. Provides fuel delivery daring closed throttle. 

6. Provides extra fuel for maximum engine power. 

2. The student should demonstrate the ability to perform the following tasks 
and meet performance standards: (Selection of proper tools and equipment 
for task is included in the evaluation.) 

TASK 

5.01 Inspect, service, or replace carburetor air cleaner. 

5.02 Clean or replace fuel filter units. ^ 

5.03 Remove, service, or replace fuel pumps or fuel lines and hoses. 
5o04 Remove and replace carburetor. 

5.05 Inspect and' measure fuel flow and pressure of system. 
5*06 Adjust carburetor. 

5.07 Inspect, clean and adjust choke unit (automatic and manual). 

5.08 Inspect, service, or replace gas; tank, cap and sending unit. 

5.09 Repair or service carburetors, ^ 

-SV'IO" Repair or service exhaust emissiop. control systems, to include manifold hea 



TEST ITEMS (Con't,) 

BLOCK. OR DIVISION NUt-fflE R; 5.0 T ITLE: Fuel System 

TASK 

5.11 Analyze fuel injection problems by Keans of electrical diagiiostic equipment. 

5.12 Perform operational inspections oE exhaust emission control system. 

TEST ANSWE ilS: 

1. a. 4 

b. 5 

c. 1 

d. 6 

e. 3 - 



2. Performance skills will be evaluated by the instructor or evaluation team. 
Manufacturer'? specifications and flat rate plus 20% apply. 



Note: Job qualification performance standard - 80% accuracy for other 
than applied performance test items. Student must be capable 
of meeting perfc rmance standards for at least 80% of the job tasks 
of this block (to include primary tasks) to be considered as job 
qualified as an Automotive Fuel System Maintenance and Repair 
Specialist. 
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ARTICULATION RESEARCH PROJECT 



Instructional Guide 



PROGRAM: Automotive Mechanics (DCC V-03) 

(DPI - High Schools - N/A) 

COURSE: Steering and Front End Maintenance and Repair (Block 6,0) 

COURSE DESCRIPTION: Department of Public Instruction - Currently part of 

T & I No. 739 3~ Automotive Mechanics III. 

Department of Community Colleges Currently part of 
AUT 1123 - Auto Chassi- and Suspension. 

INSTRUCTIONAL CONTACT HOURS: High Schools: None. 

CThis course or block of instruction ±8 normally not 
taught at the high school level owing to a lack 
of instructional time and the complex equipment 
requirements , ) 

CC/TI: 220* 

• (*NOTE; Additional instructional time provided 

in Block 12.0 - Automotive Servicing.) 

INSTRUCTIONAL OBJECTIVES: 

To provide the learner ^;ith the necessary occupational instruction and oppor- 
tunity for practical application to develop the skills and knowledge necessary 
to qualify the learner to inspect, maintain,, adjust, repair, or replace the 
components of the automobile steering, front end, and suspension systems. 

QUALIFICATIONS OR JOB SKILLS GAINED: 

Successful completion of this block of instruction qualifies the learner to 
perform inspections, maintain, adju<;t, repair, or replace the components of the 
automobile steering^ front end, and suspension system. With validation of this 
qualification by performance evaluation, using industry performance standards, 
the successful learner is considered to be qualified as an Automotive Front End 
Technician. 

PREREQUISITES: 

High Schools: Not applicable. 

Community College/ Block 0.0 (Introduction to Automotive Technology) or 

Technical Institute: evidence of knowledge based upon experience, verified 

by a demonstrated performance ^evaluation. 

PERFORMANCE EVALUATION : 

Test items for end of course evaluation for job or advanced instruction qual^fi- 
cation are provided. These test items emphasize demonstrated performance, but 
also include a requiremv^nt for knowledge of related technical information. The 
test items are outline in nature and require specific data to complete the situa- 
tion or problem, relate diorectly to the instructional objectives and are considered 
to be both valid and reliable, i 

EQUIPMENT REQUIREMENTS: 
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?r"^on^^"qnoi-f?''^^"'."^ ^^^^ attached to the last block of this program of instruc 
.11 ..on. bpecxal equipment and tool requirements peculiar to this block are attached. 



AKTlCIJi /aTION RI']SEARCH PROJECT 
OCCUPATIONAL TASrs AND INSTRUCTIONAL lUDQUIREMENTS 



Autoinotive 

BLOCK OR DIVISION NUMe?ER: 6 . 0 TiThK: Steering and Front End Maintenance & Repair 

TASK NUMBER: 6.QI TITLE: Lubricate the F ront and Rear Suspen sion, 

INSTRUCTIONAL OBJECTIVE; - 6. 01: ]?ov; t:o Lubric ate th e Front and Rear Suspension. 

SKILLS: (Process ObjoctivcMi) 

6-011 - Hov/ to lubricate front end. 
6.012 - How to lubricate rear ':nd. 

RELATED TECHNICAL INFORI'lA'i'IorJ : 

- Lubrication charts information. 

- Manufacturer's specifications. 

Required Ins L ruct Loiia 1 Time: b.'Ji, 2_ hours. 

REQUIRED PF.RFORM/iNCK STANI^ARDS : 

6^011 - Locates and cleans grease tiJtinqs, refers to lubrication charts and 
manufacturer* s speci f icat i or;s;. 

- Installs fittincj^5 if required. Hr^es proper grease and grease gun. 

- Keino ve s exec s s cj r e a s e on c ; oi r. i ■ 1 e t i on . 

- Observes sliop safety. 

6»012 - Checks grease level in di f te ren l i al . 

- Uses proper grease based on niai' ifacturer' s specifications. 

- Observes shop safety. 
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BLOCK OR DIVISION NUMBER: 



6.0 



TITLE: Steering and Front End MainLenance d Repair 



(cont'd.) 



TASK NUMBER: 



6.02 



TITLE: 



Replace Belts and Set Tension > 



INSTRUCTIONAL OBJECTIVE - 6.02, How to Replace Belts and Set Tension^ 

SKILLS: (Proc€'SS Objectives) 

6.021 - How to remove and replace and adjust power steering belts. 
6*022 - How .to diagnose power steering belts. 



RELATED TECHNICAL INFORMATION: 

- See parts manual for parts idenLj float j on . 

- Manufacturers specifications. 



Required InstrucL.LOiial I'ime: C.('2, _4 i>ours. 



REQUIRED PKRB^ORiMANXM- STANDARDS: 



6.021 



Follows manufacturer's specifications for removal and replacement. 
Adjusts to proper tension. 
Uses proper tools. 

Performs task flat rate + 20% time. 
Observes ^hop safety . 



6.022 



Follows procedures in manufacturer's s 
Detects faulty belts if present. 
Observes shop safety. 



;pecif ■ cations. 
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BLOCK OR DIVISION NUMBER: _G^_0_ Trn,I£ : S lf^orJng and Front _Fncl M^untenance & Repair (cont'd.! 
TASK NUMBER: 6.01 TITLE: Ad just Worm and Sector in St oring Box, In spect Steeirinq* 

INSTRUCTIONAL OBJECTIVE - 6.03: How to Adjust, Worn and 'So ctor in jteerinq Box^ Inspect^ 

SLet>ri ng> i 

SKILLS: (Process Obiectives) 

6.031 - How to ad'jUf^t worn and .seyM.or in steering box. 

6.032 - Flow to inspect and di^iqno worm and sector. 

RELATED TECirNICAL INi-ORMATION: 

- Mani: ^acturcrs specif icrii i'M-r . 



Requ i r ed I ns t r U( : t J o r> a I i me : . * ) 3 , _ 1 1 ' •> \ r ^; . 



REQUIRED i^IiRFORM/vMCr: STANOAt^DS: 

6-031 - Follow-: strt.p^ in -nnf-i -f ^ir^V ^ s f i cat i ons . 

- Uses ['•roj^ci i..o()1j^. 

- P^er forms task f.lat rxite + 20% L-iine. 

- Observes shop saCc'v. 

6*032 - Follows inspection procednro:^^ of nu:anu f acturer . 

- Detects problem if pr'^s^..-.^:. 

- ObserveJi". shop safety. 
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BLOCK OR DIVISION NUMBER: 6.0 TITLE: Steering and Front En.^ Maintenance & Repair (cont*! 

TASK NUMBER: 6,04 TITLE: Repair or Replace Manual Steering Components. I 

I 

INSTRUCTIONAL OBJECTIVE 6.04: How to Repair or Replace Manual Steering Components, 
SKILLS: (Process Objectives) j 

6.041 - How to repair or replace manual steering components. 

6.042 - How to inspect and diagnose manual steering components. ' j 



RELATED TECHNICAL INFORMATION: 

- Manufacturers specif i'Tations. 

- See parts manual for parts identification. 



Required Instructional Time: 6.04r 8 hours. 



REQUIRED PERFORmNCE STANDARDS: 

6.041 - Follows manufacturer's specifications. 

- Uses proper tools. 

- Adjusts according to msmufacturer 's rpecif ications. 

- Oboervos shop safety. 

6.042 - Follows inspection procedures in manufacturer's specifications, 

- Detects problems if present. 

- Observes .shop safety. 
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BLOCK OR C)I VISION NUMBER: o, 0 TlTl.): ; S t:c . ■ r i j ig and Fron'c En d Main tenan ce & ge pair_' (cont'd. 

TASK NUMBER: 6 .05_ TITnE : Ropair; Rebuild, or Rep lace Power Steerjng Co in ponents, 

INSTRUCTION;^^, OBJRCTIVFi: - T-^wO'^: Ho.; to Ropair, k olvai.ld, or Replace Power Steering 



SKILLS: ff'rocess Obiect lve:0 



6.031 - I ^ i^ic; (^ p ^ , , . ; ^ ^ I {. Q I , . ^ ^ jcnve r steering units. 
(j^Oj^ - ropair, rohuildf . ) roplrice power steerinq unj.ts, 

^^ . 0 5 3 - I j'Q^ ^ Q 1 n M po c t a nd d i aq n o s i ? pow c r f- 1 ; r i ng coinpo n e n t s - 



REJ^TED ™CUmicAL TNI 'o^mat TOM : 

- Manuf^^^j-^,^..^3 .si.',j,;i f:ri^ io,-j- 

' Sse j^-t;^ manua 1 for pa r tj-, i.doi i (. i ^ 1 i >• ^: i l>i\ 



Rea^^^^cl Tnsf: met i o'Ki 1 . i ; ,. > . v. _ itoM s 

6.051 t-rK.>-^-' '"'cord.Lnq t:o i ru- inanuraotMrer ' spoc.i. f icat ions . 

- V toi . L.-i:-; ilat" r-o.- \ t^into. 

6-052 - ^-^so- rnanvif ■ u ..or V: : , '^M-i f" i ' i on- and t.v::i:nicQl manuals. 
^ -orvos f'T'- 'por r:ai.«'' rora\j t i ^:>n.s . 
" ^'^'^^^ foras tci K ;.i.d t :^0'^ tim-. 

6.053 ^ '-^ ^^t^ouqh obr-f- 1 v 1 1 : on ^ ■ '-i-.nq-fit will inf^poct for leaks and check proper smooth 
'^H-ciration of ^^toorii^ :-stom to do-rniOJ^o mal f' 'notions or correct operation of 
-•^ '/stern. 

- ^^toctr; leaks j ; ; r^-.t , 
^^^fonnr> tar^k fl.it rah..: -f :t^^ tAmo. 
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BLOCK OR DIVISION NUMBE*"^* n -rrTTr- • ' ^ 

wuivibi..<, 6^0 jfTLf..: Stee rxng and. Fr ont Knd Maint en ance & Repai^ (con 



TASK NUMBER J 



TITLE: J^ei)alr_oj^ l^p igce Tilt and \ Tele scopj- . an d Collapsible 

Mast Jackets- * \ 



INSTRUCTIONAL OBJECTIVE -6.06: How to Repair or Replace Tilt and Telescoping and 

CoUapsiblG Mast Jack^^s- 

SKILLS : (process objectives) 

6-061 - How to uso special tools, 

6.062 - How to repair, rebuild, or replace tilt aiid telescoping collapsible mast 

jackets - 

6.063 - How to inspect and diagnose components of tilt and telescopic or collapsible 

mast jackets. 



RELATED TECfiNICAL INFOKjM/IT ION : 

- Manufacturerc specif ication?^ - 

- See parts manual for parts ido .ificai ion 



Roviuired instructional Tirne; G-OG, 1? hours* 

REQUIRED PERFORMANCE STANDARDS: • \ 

6.061 - Uses tools according to the inani uacLurer * s specification -, vflat ra te + 20%) 

6.062 - Follows manufacturer's specif icatiujis to repair, rebuild, replace, inspect 
& and check for proper operation. (Flat rate t 2G%) 

6-063 Component operates properly. 
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BLOCK OR DIVISION NUMBER: <2 _'1'1T^^^'- .J^_teer.i.nc) and Front End lintenance 6; Repair (cont'd- 
TASK NUMBER: 6. 07 TITLE: Pe.rf oriu, Yl r.ual Insp o ct:a.ons of Suspension Systems, 
INSTRUCTIONAL OBJECTIVE - 6.07: How to j^erforrp Visual Inspection-^ of Susp nslon Systems, 
SKILLS : (Process Ob ject: i vc.s ) i 
6.071 - How to perform visuaJ i nsp^^'-tioru; of suspension systeias. 



RELATED TECHNICAL INFORMATION: 

- Manufacturers specification:;. 

- See parts manual for pavl.:; idon !. i tricnt i > .ci . 

- Items to check durinq visual irispfX'^. Ldh * 



Required Instruchiona.l T i iiit,^ . !_07, _ hotirs. 



REQUIRED PERFORMANCli: : : , ANDAF<OS : 



6.071 - The ' udent ch ..cks tires for clues of ma I'.UiincL- j on - 

- Checko for w^-ar in ball joints on kinq i^ins. 

- Checks for wear in idler and stC'jriiiq anas. 

- Checks for wear and adjustment of .?,teering gear box. 

- Makes correct diagnosis - flat ^ 'te + 20%. 
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BLOCK OR^ DIVISION NL.uilCR: 6.0 'l^TT>LK: :\ti^ie ring and Vi- \t End Maintenance & Repair (con 



■ TASK NUMBER: 6.08 TITLI'l : Replace Shock Absorbe^rs and Mounting > 



INSTRUCTIONAL OBJECT IVT'] - 6.08: How t:n Ronypve djid Repl ace Shock Absorbers and Mountings > 



SKILLS: (Process Objectives) 

6.081 ~ How to remove and rej)] ace shock alisoi-bors and mounting brackets. 
G.082 - How to make visual inspections of shock absorbers. 



.VIOLATED TECHNICAL INFO I^'^'IAT ION : 

- Types o hock absorbers and characteri s t- ics - 

- Manufacturers specificat ■ ^rns. 

- See parts manual for pa i t:.s i di-ii' t -i . ca ' 



Required Instructional Time: 6.00, 5 



REQUIRED PERFORMANCE STANDARDS: 

- Removes aiid replaces shock absorbers and nionni i ng brackets in flat rate + 20%. 

- No noises from these components during c^^eration of vehicle, follows manufacturer's 
specifications . 

- Obseirves shop safety. 
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BLOCK OR DIVISION NUiMBER: 6^.0 ^ 7ITLj'^: „jilJ:\<g£U>"!_gnci gjlS^^ End Mainten anc e & Repair (cont'd. 



TASK NUMBKR: G . 00 TI^^-LF:: IHJPJLjl-'ILI'^'^-^^. ^£il^:jln qs Gr g a s o Se al, 

INSTRUCTIONAL OBcTECTIVE - 6.09: ^{cror_ j\r^ Re^^^^^^^ Wl2i^J, _BGarinq£9 Grease Seal- 

SKILLS: {Process Objectives) 

6.091 - How to reiTOVo and rcplaci}. ffrc \t wheel boarin'^J ^xc...;e seals, 

6.092 - How to inspect front wlico 1 l,)earinq greai.se s^ai^^ 



RELATKD TECHNICAI. TNFOkMATTON: 

- Manufacturers spec ' float i.oi\s. 

- Characteristics c- grease seals. 



Required Instructional Ti iiv? : . riv> ^ iiour.:, . 



REQUIRED PPiPd-'OrtNlANCE STANDARDS : 

- inspects wheel bcarina sr-al ^ wh^-^. 1 boari nas at.d rac^s for proper wear according to 
manufactviror ' s spijci f i cat.i nr. . 

- Detects faulty coinponents. 

- Performs task flat rate + 20^ tin^- . 
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BLOCK OR DIVISION NUMBER: 



6.0 



TITLE: Steering and Front End Maintenance & Repair 



TASK NUMBER: 



..10 



^TITLE: 



T' 3pair or JRepljice Rear Suspensi o n Systems. 



INSTRUCTIONAL 0BJ?:CTIVE - 6* 10: 



How 



Repair of Replace Rear Suspension Systems , 



SKILLS: (Process Objectives) 

G.lOl - How to repair or replace coinx>onents of rear suspension system. 
6.102 - How to make a visual inspection of rear suspension system* 
6-103 - ilow to diagnose components of rear suspension and use equipment. 



RELATED TECHNICAL INFORMATION: 

- See parts manual for parts identif ir.it .. r^. 

- Manufacturers specifications. 

- Types and characteristics of suspension systems. 



Required Instructional Time: 6.10, 6 hours. 



REQUIRED PERFORMANCE STANDAPJDS: 

6.101 - Demonstrates the proper way to repair or replace the rear suspension system 

according to manuf avc:turGr * s specifications. 

- Performs t flat rate 20%. 

6.102 - Demonstrates proper method of making a visual inspectio.. of the rear suspension 

system. 

- Detects faults if any. 

- Performs task flat rate 20%. 
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BLOCK OR DIVISION NUM13ER: 6 . 0 TITLK ; S pec^ripg and P'ront. Knd Ma i ntiGn anc e & Repair (cont'd.) 

TASK NUMBER: 6, 110 TITLE: Inspect and Repair Front Suspe n sion Syste ms. 

INSTRUCTIONAL OBJECTIVE - 6.110: How to Tnspoct and Repa ir Fxon L Su?^pensi on Systems - 
SKILLS: (Process Obj -^t- Ives ) 

6.1101 - How to repair or replace components of front suspension system. 

6.1102 - How to make visual inspection of front end suspension system. 

6.1103 - Ffov to use equipment to d i afjno^e commorients of front end suspension. 



RELATED TECHNICAL INFORMATION: 

- See parts manual for parts id^ nti ficaticwu 

- See .manufacturers specif icat. lous. 

- Types and characteristics of front ciid suspension systems. 



Required Instructional Time: 6,U(), _J.^ htMirs, 



REQUIRED PERFORMANCE STANDARDS: 



BLOCK OR DIVISION NUMi liR: f^A} TI'L'LH : .St(ic?r i ng cin d Front P.n d Maintn n ance & Repair (con 

TASK NUMBER: 6> 111 TITLK : Rgj^j-a-^g^.^^^^ Points on Steering Linkage. 

INSTRUCTIONAL OBJECTIVI^ - (>.lll: IIc.^w to Replace Pivot Points on Sceer i uq Linkage, 
SKILLS: (Process Obiectivcs) 

6.1111 - How to lemove and replace pivot points on steering linkage. 

6.1112 - How to make a visual inspectiop of pivot points. 

6.1113 - 11'"// to use equipment to diagnope pivot points. 



RELATED TECHNICAL INFORMATION: 

- See parts manual for parts identi.f ication. 

- See manufacturers specifications. 



Required Instructionr Time: 6.111, 6 hours. 



REQUIRED PEEIF'ORMANCE STANDARDS: 

6.1111 - Follows manufacturer's specif Lcat ions or technical manual for the removal or 

replacement of steering pivot points. 
" Fiat rate + 20%. 

- Observes shop safety. 

6.1112 - Makes visual chock for looseness, wear or binding of pivot points. 
~ Detects faults if any. 

- Flat rate + 20%. 

6.1113 - Uses diagnos'iic eqtiipment according to>manufacturer ' s specifications. 



ERJC 
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BLOCK OR DIVISION NUMBER: B^.jO TITLE: _S tj^j^ij^cr^^ (cont'd.) 
TASK NUMFiER: £\'JA^ TITf.K: H^hunlt King P i n „ 



SKILLS: (Process Objectives) 

6.1] 21 - How to robush kinq pir.r;, 

6.1122 - ^!ow to iT.ikr: vi?->ual i nr -^m : ions of king pinb 

6.1123 ~ How to use equipment t'"» iiisptiOt king p.ins. 



RELATED TECHNICAL INBX^J^MATION : 

- Manufacturer's specif icaLion::. .. 
~ See parts manual for parts idenl i fi-c.i i. i ot^ . 



Required Instructional Time: 6 . 11 r hgurs. 



REQUIRED PERFORiMANCf: 'STANDARDS: 

- Makes visual inspect icm , re ims to manufacturer's speci f ibations and rebushes king 
pin, replace.; assembly and checks for proper operation. 

- Component operates properly- 

- Flat rate + 20%, 



INSTRUCTIONAL OBJECTIVE - n.ll2: 



How to Ko/jush K.iiKj Pins. 
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BLCX:k or division number: c.O TITLE: Steering a nd P ront End Ma. ^ na nce S Repair (cont 



TASK NUMBER: 6.113 TITLE: _^ Repl ace Ball Joi nts, 



INSTRUCTIONAL OHJECTIVF - 6.113: How tp RGj^lace Ball Joints. 



SKILLS: 'Process Objectives) 



6.1131 - How to remove and replace ball joints, 

6.1132 ~ How to use equipment to inspect ball joints. 
6-1133 - How to make a visual inspecticn of ball joint • 



retj\tz:d technical information: 



^ Manufacturer's specifications. 

- See parts manual for parts identification. 



Required Instructional Time: 6,113, 16 hours. 



REQUIRED PERFORMANCE STANDARDS: 

6,1131 - Removes and replaces a ball joint according to manufacturer's 
specifications . 

- Flat ratfe + 20%. 

- Observes shop saff- ry. 

6*1132 - Makes a visual inspection of ball joint. 

& - Flat rate + 20%, . 
6.1133 - Detects problem if any. 
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BLOCK OR nTV..SIjN NUMI^FIK: ... 'I'lTl ' , : _sh}-Liyj:}^l^ and Front End Mai ntenr:>nc G & Repair (cont'd j 

TASK NUMBPU-i: 6> 1 1 4 TI'l'M^ : R(>p1<iu^^ I' ront. Siisucns irn Contr o l Arms an d Bu shings, 

INSTRUCTIONAL OHi^r:CTrvi; - h,iM: !' >w to Rc^.^iai:-'- iTont Suspemn on Control Arms and Bushings, 

SKIIiS: (Process ObjoctivMs) 

6,1141 - How to roHKWt^ and replaci! Trent fUK^npcnsiori control arms and bushings. 
6-1142 - llov to usn cc|a i.j^mtMi t: i us^-ccM: frout .snsptzjns.i.on control arms and bushings* 
6.1143 - How mtiko visual i ru'^i <■^l()rl oV fi.ont suf^ponsion control arms and bushings. 



RELATED TB M:JJ CAI. INKm] uMA'iM ON : 

- Manufacturers speci fj r:,.u- * on;- . 

- Eq ui pmo n ^ ma n a fa c t u r c.^ r : ^. s pci c; i {" i ■ a t. i 1 1 . 

- See parts manual for part.:-; Tcir'n 1 i i ca : t m\ . 



Required Inst rnctionaJ. T i lao : o,.ii4, H l.ini 



REQUiPi^D PEFPOril'lANCP; STAniiAKDS: 

6.1141 - Rome V o 5^ r. n rl r p ;o s f v ^ ' n t <.■ ! i - r, ^ ^ r } ' ; ^ o n con t r o 1 a rm.-' and bu sh i ng s acco rd i ng 
to manufti'j turr-r ^ ;■; .spoc.i fication:^, 

- Flr-t rate + 20%. 

. 6.1142 - Ur.es proper e<^inpmont to ,iaii-f)i.:ct L'ront susj.^ension control a-'His and 
bushings - 

- Flat rate + 2 ):., 

6*1143 - Makes vi sua I ".i nspection :a- tL-nh sus]:ension control arms and bushings. 

- Detects evido/ice of probiem. 

- Flat rate 20%. 
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BLOCK OR DIVISION NUMBKR: t>.0 TITLK: Sheeri n< ? and Front E n d Maint enan ce & Repair (cont 

TASK NUMBER: 6,115 TITLEs Adjust or Replace Torsion and Trunion Bars, 

INSTRUCTIONAL OBJECTIVI^ - 6.115: ^ jlow to ^djni^L Replace Toraion and Trunion Pars, 
SKILLS: (Process Objectives) 

6-1151 - Hov to adjust or replace torsion and trunion bars. 



RELATED TECHNICAL INFOrmATION: 

- Manufacturers specifications. 

- See parts manual for parts identification. 



Required Instructional Time: 6.1J5, B hours. 



REQUIRED PERFORMANCE STANDARDS: 



- Adjusts or replaces torsion ajid trunion bars according to manufacturer's 
specifications • 

" Flat rate f 20%. 

- Observes shop safTetv. 
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BLOCK OR DIVISION NUMBER; _6-j2 Trt'LE: Jit.oer iiiq and Front End Maintenance & Repair (cont* 

TASK NUMBER: b 12 TITLI;; Ilri] atu'n Whof ^J.^ and Tiro s . 

INSTRUCTIONAL OBJECT >K » G..12: H ow t:o Ha.lanco Wheels and T ir es. 

SKILLS: (Process Obiect.ives) 

T^ow to halanco wh.nUs ard hire:;. 
}^ow to make visnal checKr of waenls and Li. res. 
How to use l)al annincj equipment:. 

RELATED TCCIINICAL INFOFIMAT I ON ; 

- Manufacturers specif Lcaui ons - 

- Balancj.ng equipirient mai nt-enaru^e recju i i:einenl:.s. 



Required Instructional Time: 6,\2, --J^^ iK)urL-i. 



REQUIRED PBRFOHM/^.Nf :F f^TANDA Ri : 

6.121 - Balances ti res and wheels - 1001 accurucy. 

- Flat rzitf' r. :>0'^. . 

6-122 - Makes visual chock of tires and wheels to determine improoer wear, 

- Detects problems if any. 

- Flat rate + 20%. 

6-123 - Uses balancing equipment according to manufacturer's specifications. 



6.121 - 

6.122 - 

6.123 - 
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BLOCK OR DIVISION NUMBER; b . 0 TIVlH: Steeri ng and Front Kud Maintcna iu:o & Repair (cont'd 

TASK NUMBER: 6,131 TITLE: ^ Inspect; Adjust, aiid Repack Front Wheel Bearing. 

INSTRUCTIONAL OBJECTIVl^ - 6.131:, How to Ingpcct^ A /ij ust, and Ropa 'k on t Wheel Bearings, 

SKILLS: {Vrncess ObjectiveeO 

6.1311.- How to insf>oct and adjust KrcuU: whe^l bearings. 
6,1312/- How to repack front wh<M>l hijarings, ^. ' 
I 

( 

\ . 

RELATED TECHNICAL INFORMATION: 

- Manufacturers speci f i -Mtions . 

- See parts manual for parts identification. 
" Wlieel bearing grease charaotoristics • 

Required Instructional Time: 6.131^ 4 liours- 

r 

REQUIRED PERFORMANCE STANDARDiit ' * ' 

6-1311 - In^jpects, repacks, and adjusts front v/heel bear ings according to 

& manufacturer's speci ficntions . 

6,1312 - Flat rate + 20%. 
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BLOCK OR DIVISION NUMBER; b A) TITI.i:: St:eej i iu ^ and Front End Maii w -inan ce & Repair (cont*d. 

TASK NUMBER; 6,132 TITLE: In.q nect cind Replace S teering Spindles. 

INSTRUCTIONAL OBJECTIVE - 6,132: ilc;w t:o Inf^pect and Replace Steering Spindles, 

SKILLS: (Process Objectives) 

6,1321 - How to repJacc wheel fipindles, 
.6,1322 - How to in^'ipect wheel .spin(ile^7. 

6,132 3 - How to m.tke visual inspoctions of wheel spindles. 

r 

RELATED TECHNICAL INTOKI^TK^N : 

- Manufacturers speci f iuci i. i <u\.v'. , 

See parts manual for parts idfju t i f i c/i f i f . 



Required Instructional TLinc: 4 liours. 



REQUIRED PERt'OKMANCE STANDARDS; 

- Inspects and replaces sl:oerinq upindl^'^:-^ riccor^]ing to manufacturer's cpecif ications - 
^ Detects problems if any. 

- Flat rate 20^. 
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BLOCK OR DIVISION NUMBER: 6.0 TITLE: Steering and Front I::nd Maintenance & Repair (cont'c 

TASK NUMBER: 6.14 TITLE; Inspect and Align Front End. ^ 

INSTRUCTIONAL OBJECTIVE - 6.14: How to Inspect and Alic^n Front End. , 

SKILLS: (Process Objectives) 

6.141 - How to align front end. 

6.142 - Mow to make visual check of front e^id. 

6.143 - How to use equipment to make diagnosis of front end alignment. 



RELATED TECHNICAL INFORMATION: 

~ Manufacturers specifications. 

- Equipment manufacturers specifications, 

- Maintenance and requirements of alignment equipment. 



Required Instructional Time: 6.14, 70 hours. 



REQUIRED PERFORMANCE STANDARDS: 

6.141 - Aligns front end according to manufacturer's specifications. 

- Flat rate + 20%. 

6.142 - Makes visual inspoction of front end according to manufacturer's specifications. 

Detects problems if any. 

- Flat rate + 20%. 

6.143 - Uses diagnostic equipment according to manufacturer's specifications. 

- Detects problem if any. 

- Flat rate + 20%. 

- Observes shop safety. 
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BLOCK O-R DIVISION NUMBj-^R: J^^- ^ _ riTr.i:: '''^ j;.'. j HQ ;uvi Front l':nd Maintenance Repair (cont'd, 

TASK NUMBER: fi. 1^) T n'M-: : ^^'^ rind A I i gn R r>ar End. 

INSTRUCTIONAI, OUvJKCTIVI'^ - G . 1. 5 : How Lc ri.sj^tict. and Align Rear End. 

SKILLS: (Proce.ss Ol)ioctivns) 

6.15.1 - How t:o align rrar end. 

6.152 - How make vi.sual c^hock of rt^.nr end alignment. 

6.153 - How t.o \ii:>e ♦-quif^mfMU to mrikc^ diagr^osis of rear end alignment. 



RELATED TECHNICAL INi-'OHHA'PION : 

- Manuf acturerf^ s]:>(M:i f icatj uns. 

- Equipment manufacturers* sf)Cf ifical ioi s. 

/ 

Required lnst:rvict:,i oi^a 1 Time: i\ ]K>ni''<-w 



REQUIRED PERl'^ORMANCE STANDARDS : 

- Visi:;tilv ini;p*;c:t.:s and al icju., r\'.iM umkI .i^.'uording to manufacturer's specifications. 
.... - De^. eev. '^jrobloms if anyv 
"'^-^ Flat ) + 2m. 
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AUTOMOTIVE TECHNOLOGY 



Special Tools and Equipment 



BrXDCK OK DIVISION NUMBER: TITLE: Stearin, and Fron t End Mainten.n.. . p.p... 



Greaso lubricator ' 
Transmission grease gun 
Bolt tension gauge 

Pittman arm puller ^ 
Crowsfoot (2) 
Pressure gauge set 

Special tools for rebuilding power steering components 
Seal driver set 
Bearing packer 
Bushing driver set 
Air chisel 

Special sockets for bail joi:nts 

Steering wheel puller 

4 ton hydraulic floor jack 

King pin reamer set ^tional) 
•^Wieel balancer 

Front end alignment machine and equipment 

Power steering pump pulley puller 

Tie rod remover and tie rod sleeve wrench 

Inchpound wrencli 
■ Bench-holding fixture 

Coil spring dompressor tool 

Ball joint removing tool 

Control arm bushing tool set 



• 
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TEST ITEMS 



BLOCK OR DIV::fiI()N tsJOMBEH: G.O TITLt : _Steer^n^ 

i. Match - following wheel alignment, angles to s tateTnents of their purpose, 
a. Caiiii^er 



b. Caster 



c . Toe- i n 



d. ' Tor c t on turns 

ev Steering axif; inclinat .on 

1, To allow the inner front wheel to roll freely on . and prevent the 
outer wheel froin dragging. 

2, To aid steering J3t£ibility and establish a pivot point about which the 
wheel can ., be easily turned. 

3, To enable the front wheels to maintain a straight-ahead position, or 
return to straight-ahead position after a turn has been completed. 

■4. To compensate for varying tolerances in the steering linkage and to pre- 
vent excessive tire wear. 

5. To bring the road -jontact point of the tire more nearly under the point 
of load and eliminate excessive tire wear. 

2. Ijist five preliminax-y steps to wheel ' alignment. 

a. 
b. 
'c . 
d. 
e. 



NOTE: Manufacturer's specifications and flat rate plus 20% apply for all 
practical work performance staudards. 
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Br.OCK OR DIVISION NUMBKF-i: TrrrJ'): otcMivriiuj and ix on ;. f:.isi ^ ). t.ii 1 1: oi laiM c • - pair 

r^.OL Th<' i^t:or!ont: wiJi rlr^fWi fittiivis ind lijJ>ricat-o the fionl: .in(i rf.Hif ^ - jii 

iiysteirs, 100% acciiracy . 

6.02 The student will di.ignoi-;o ^ow-^r -Jti-jerincj bolt problem^; , remove and rf5[^i;*.'L* 

and adjust x'-'^'-'^^-^ st. -Bering bc^l'i.s. 100% accuracy. 

6-03 The student vvill in ipt ct, dia«7no3e and adjust worm and iiec or y]ear in the 

steering bux . 100% accuracy . 

''.04 The student will iiir,pcct, dia-jno :se , . and repair mai\ual s^iooring units and com- 

ponents, utili;^inq manufacturer's specifications. 100% accuracy. 

6.05 1) Identify proper tools needed lo repair the power steering isystein, 
90% accuracy. 

2) Student will explain the principle involved in the power sneering systum. 
95% accuracy - 

G.06 The student will demonstrate the use of special tools involved in the repair 

of most jacks. 95% accuracy. 

6.07 The student will demonstrate the proper methods of visual inspection ol: the 
suspension system. 100% accuracy. 

6.08 The student will demonstrate the proper installation of shock absorbers and 
mounting brackets. 100% accuracy. 

6-09 The student will dcjnon.strate the p>:oper disassembly of ix front wheel and clean, 

inspect, and replace /is neces^ar/ t:he wl'teel bearing, its seal and races - 
100% accuracy. 

6-110 The student will demonstrate the proper method of disc"is5iem.bly and assembly of 
the rear suspension system. 100% accuracy. 

6-111 The student will make a vxsual inspection/ diagnose and repair pivot pt:)int 
problems. 100% accuracy. 

6.112 The student will demonstrate the proper method of visual inspection rebushing 
and replacing king pin- 100% accuracy, 

6-113 The student will visually inspect and demonstrate the proper removal and re- 
placem^ of a ball joint, 100% accuracy, 

^€.114 The student will visually inspect and demonstrate the proper removal and re- 
placement of the front suspension control ar^.i and bushing. 100% acciuacy, 

6-115 The student will cidjur^t and replace torsion and trunion bars utilizing manu- 
facturer' s specifications . 100 accuracy . 

6*121 The student will properly balance wheels, and tires. 10(3% accuracy. 

f Q The student will inspect, repack and adjust front wheel bearings . 
£PJ(]; 100 fe accuracy. 
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TI'. :T 1*T1':mS 1. -Mt * -1 . ) 
HT.OCK OR DIVI^jlON NIJMBLOR: <).0_. Trrr.K; .stiecMir uj « .UKi Irs'Ut ^ .L^- > ^ ^.i ' ' LI' L'iV:.'! 

: .32 Tlic St inltMiL will ijr;iHM;L and ropiacro slooriiuj spiiulUs nliliziibj i..)- • jL't^r's 
spt^c: if i cat ion«i . 1 nO*h accwrtxr. { . 

6,141 The sludtnit will PiaM; a v.i.Mial ..aspuction .>C tlu: rie.)iil. end aiui ut i I i /. , I 
propor oqnipinrtit iliqii tho f*r >iU. lOO'fc accura.-y. 

GvISi The stutient wi 1] v:i',^Urin.y insaocl and align the roar end. JDOI. a^;cur<icv. 



NOTK: Perform;:ii\c.e type, test items are hasid on the ])reMisi' lhat an 
automobiie or the e.ssenticii steering and front end coiiipnneu t.s will 
be provided and that necessary tools and equipment are available. Se- 
lection of the proper tools and equipment and nece.^^^ary prrparaLi^jn tci 
perform the task are considered part of task performance. In ev.i I na- 
tion of tfnsk performance, performance standards will include coiiipl ianc 
with the manufacturer's spec Eicutions and application of che flat rate 
plu3 20 % time limitations. 
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BLOCK OK DiV.^SK.UvI NUMBER: G^AJ TITLI : St (Hiring aiu.l i'l.oi-^. ^ .^[l^.KPlli: '}}!::. ^':1L^2S^ 



b. 3 

4 

d. 1 
e- 2 



2- Any five of the following: 

a- Tire condition 

b- Tire pressure 

c. l>Aioei run-out 

d- Wheel bearings 

e. Front end loc)sene3.s 

rf. Shock absorbers 
Spring sag 



NOTE: Job qualification performance standard for items 1 and 2 is 80% 
^.ccuracy- Student must be capable cf meeting performance stan- 
dards for at least 80% of the job tasks of this block (to in- 
clude primary tasks) to be considered as job qualified as an 
Automotive Front End Tedmlcian. 
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I MS t ruch 1 ona I t:;u i do 

Pr^OGRAM: Automotive Mechanics (ncc v-0:i) 

(HPT - Iliqh Schoolr. - N/A) 

COURSF: liriw Train and Manual TrannmibKion Mainton^ince nnd Rr^pair (nlock 1.0)-^ 

(^OIJRSK DFSCRTPriON: Dopartmont of Public TnMtruct.ion - Currontly part of 

T ^ I. No. 7393- Automotive M<»chanics ill. 

Department of Comnunity rollecies - Currontly part of 
AUT 1124 - Auto Power Train Syj;tems* 

INSTRHCTTONAL CONTACT HOURS: Hiqh Schools: If^S 

CC/TL: Ib'j 

INSTRUCTIONAL OBJF.CTTVFS: 

To provide the learner with the occupational instruction and the opportunity for 
practical work application to develop the skills and related technical knowledqe 
necessary to qualify the learner to inspect, adjust, service, repair or replace, 
the components of the automotive power train with a manual transmission, accord- 
inq to the manufacturer's specifications and to meet industry minimum performance 
standards . 

OtJALIKTCATIONS OR JOB SKILLS GATNKD: 

Successful completion of this block of instruction qualifies the learner to perform 
inspections, make adjustments, service, repair or repl'ace the components of the 
automotive power train with a manual transmission. With validation of this quali- 
fication by performance evaluation, the successful learner is qualified as an Auto- 
nK:>tive Manual Transmission and Rear Axle Technician. 

PRf^REQUlSITES: 

Miqh Schools and post-secondary schools: Block 0.0 (Introduction to Automotive 
Technoloqv) or evidence of knowledqe based upon experience, verified by a demon- 
strated performance evaluation. 

PERFORMANCE EVALUATION: 

Test items for (?nd of course evaluation for job or advanced instruction qualifica- 
tion are provided. These test items emphasize demonstrated performance, but also 
include knowledge of related technical information* Test items are outline in 
nature and require specific data to. complete the situation or problem, and relate 
directly to the instructional objectives. 

FlQtllPMENT REQUIREMENTS: 

The qoneral equipment list is attached to the last block of tnis proqram of instruc- 
tion. Special equiffnont and tool requirements peculiar to this block are attached* 

*NOTE: This title applies to all. instructional obiective pages in this bluck. 
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BLOCK OR DIVISION Nt 

TASK NUMBERj 7,(M 

INSTRUCTIONAL OBJIX i 
SKILLS: (Process; ( )1 

7.011 - How to 11 

7.012 - How to I. 

7.013 - How to ; 



AUTICULATION RESEARCri PRaTRCT, 
I. TAfiK.q AND INSTRUCTIOMAL REQUIREMENTS | 

Automotive Technology / ^ " 

1.0 TITLE; fkwer Train anc^ Manual Transmission 

' ' * ' i Lubricate joints > 

.01: How to Lubricate U-Jointa, 

i ual checks of U- joints, 
ri cation equipment. 
1 1 ti- joints. 



RELATED TECHNICAL irj 
See manufacture ) 



' 3'ON : 



I V ifications - What are joint danger signs? 
-REQUIRED INSTRUCTIONAL IMK: 7.01^( 2 hours , 



REQUIRED PERFORMANCK STANOARDS:. 

7«011 - Lubrlcntt : )ni,nts according to specifications, using proper lubricant 

7.012 - Uses lu>^r » . It ,on equipment properly according to manufacturer's spec- 

if icatv-n:. rJsas equipnent safely. 

7.013 - Makes vi : Ueck of U-joint. Demonstrates ability to determine if 

U- joint 1. r^rctive or not. 
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BLOCK OR DIVISION NW? 
TASK NUMBER: 7. Of! 



INSTRUCTIONAL OB.JKC'l 



SKILLS: (Process OIm 

7.021 -"How to roi'ir 

7.022 - How to In; r 

7.023 - How to inak< 



TITLE: Power Train and Manual Transmission ^(cont'd.) 



Luhrioate Speedometex Cabl,e Drive Gear and Housing. 

y,l: How t-o Li^ricate Speedometer Cable Drive Gear 
and Jiousjng. 



1 ledoneter cable and drive year, 

r speedometer cable drive gear and housing. 

nal check for cable fray and wear* 



RELATED TECHNICAL INI-r^ 
See manufacturer*: 



ifications, see parts manual for parts identification. 



REQUIRED INSTRUCTIOriA 



7.02, 



hours . 



REOUIRED PERFORMANCE 



- Removes speedorior . 

- Checks cable for f 

- Ensures that spee i^ 

- Flat. rate + 20%, 



lo and drive- gear properly- 
nrl wear. 

1 unit works properly. 
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BLOCK OR DIVISION NlIMMi-' 

TASK NUMBER: 7 .03 P 1 

INSTRUCTIONAL OBJECTTV) 

SKILLSi (Process Ob^o ^ 

^;;7.031 - How to rcnu). 

u.s i iKi 

7,032 - usin r 

.7.033 - How to mako 

operation. 
7.034 - How to mounr 



TITLE I Power Train and Manual Transmission (cont'd.) 
Komove and J^eplace Slj-p-Joints or U-Joints^ 
Mow to Remove and Replace Slip-Joints or uAToi nts. 



li J oplace slip- joints and U- joints: ^ 
' i ]. tools. 
■ nd tools, 

ii check diagnosis of slip-joints and U-joint^* for proper 
Mit to place grease fitting in proper position. 



RELATED TECHNICAL INFCMr: 

See parts manual for 
Know proper posit.it^ 
/ Know standards for 

REQUIRED INSTRUCTIONAL T 



' identification, 
weascj fitting. 

: tctory and' unsatisfactory tJ**joints, 
7.03, 4 hours. 



REQUIRED PERFORMANCE S' A ' , ■ ' ), : 

7.031 - Remove3 nnH < -:es slip joints and U-jo3^nts using standard and special 

tools propc rl.v. Flat rate + 20%. 

7.032 - Diagnoses r;lip-joint assuring proper operation. 

7.033. Mounts U-joVit: and places grease fitting in proper position. Flat rate 
+ 20%, 
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-4- 

~BIJ5CK or division IJUMBER : 7 ,0 TITLE : " Pdver"'Train and M^ual Transmission (cont • d • ) 

TASK NUMBER: 7,0 4 TITLE r Replace Drive-Line Seals, 

INSTRUCTIONAL OBJECTIVE - 7.04: Hovj to Replace Drive-Line Seals. 

SKILLS: (Process Objectives) \ 

7.041 - How to make visual inspection of drive-line seals* 

7.042 " How to remove and replace in-put shaft seal. 

7.043 - How to remove and replace rear extension housing seal. 

7.044 - How to replace differential pinion seal. 

7.045 - How to remove and replacei rear axle seals. 

RELATED TECHNICAL INFORMATION: 

See partr manual for parts identification. 
Know causes" of seal failures - syxnptoms 

Input Shaft Seal 

Rear Extension Housing Seal 

Differential Pinion Seal 

Rear Axle Seals 

REQUIRED INSTRUCTIONAL TIMK : 7.04, 12 hours. 

REQUIRED PERFORMANCE .STANDAl^Z^S : 

7.041 - Determines if seals are faulty. 

7.042 - Removes and replaces all drive line seals properly according to manufac- 

specifications with ho leak sV "Flat" rate ^ 20%. 



204 

ERIC 



I 



-5- 

BLOCK OR or/ISION NUMBER: 7,0 TITLE: Power Train and Maoiual Transmission (cont«<}.)| 
T^SK NITMBER: 7:05 " TITLE: Test and Replace "Out-of -Round Drive Shaft, 

INSTRUCTIONAL OBJECTIVE - 7.05: Hov# to Tegt and Replace Out-of -Round Drive Shaft. 

1 

SKILLS: (Process Objectives) 

7*051 - How to make visual inspection of out-of-round drive shaft. 

7.052 - How to use proper equipment to check drive shaft out-of -round . 

7.053 - Row to remove and replace drive shaft. 

RELATED TECHNICAL INFORMATION: 

See manufacturer's specifications. 

See parts manual for parts identification. 

REQUIRED INSTRUCTIONAL TIME: 7.05, 3 hoUTS. 

REQUIRED PERFORMANCE STANDARDS: 

7.051 ^ Checks and determines out-of*round drive shaft using proper equipment. 

7.052 - Replacss defective drive shaft. Flat rate + 20% assuring proper align- 

ment. 
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BLOCK OR^ DIVISION NUMBE^^: 7.0 TiTLEt Power Train and Manual Transmission (cont'd.) 

TASK NUMBERi 7.06 TITLE: Inspect Drive Shafts, U-Joints and Center Bearing. 

INSTRUCTIONM. OBJECTIVE - 7.06| How to Hjspect Drive Shafts, U-Joints, and 

Center Bearing. 

SKILLS: (Process Objectives) 

7.061 - Hov to make visual inspection of center support bearing. 

7.062 - How to remove and replace center support bearing. 

RELATED TECHNICAL INFORMATION i 

See Eumufacturer' s specifications. 
See parts manual for parts identification. 

FEQUiRED INSTRDCTIONAL TIME: 7.06, 2 hours. 

FEQUIRBO PERFORMANCE STANDARDS l 

7.061 - Inspects center support bearing to determine proper operation. 

7.062 - Removes and replaces center support bearing to vehicle standards. 

Plat rate + 20%. 
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BLOCK OR DIVISION !:u?4BER: 7.0 TITLE: Power Train and Manual Transmission (cont'd,) 

TASK NUMBER! 7»07 TITLE t Replace Manual Transmission Gaskets and Soals 

^ ( In'*Cay Rop^j.rn ) , 



Deleted - Covered in 7.04 



TASK KUMBERi TITIiBt Replace Pilot Bearings > 

INSTRUCTia:iAL OrJr:c::*IVE - 7,C38 Ho:^ to Roplace Pilot Bearings. 

SKILLS! (Process 0^)jt^ctiveo) 

7.081 '-How to diagnose pilot bearing for nalfunction. 
7.002 ^ Hot/ to rcnovo r.nd replace pilot bearing* 
7,033 - How to r.::ke vicw>^l inepccticn for tolerance. 



RELATED TECHNICAL ir!FOPmTIOi;i 

See parts manual for par^.n Identification. 
SoQ sorvlce r'^.nirnl. 



REQUIRED IKSTRUCTia*T\L TIM!?8 7,08, 8 hours. 



REQUIRED PERFORMANCE CTAMD^rDSg 

7,003- " Doto.mincc if bearing is working properly according to specifi- 

;:ation^, 

7,06^? - Pcrr^^/r::3 end roplo.ccs pilot bearing properly, assuring proper operation. 

rint roto + 20^* 
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^.LOCK OR DT\'r.STON NDMBFR: 7.0 TITLE: Pow er Train and Manual Transmission (cont'd.) 

TASK Mn>mpp.: _ 7^0^ TITLE: Replace Release Bearings. 

INS'^RUCTf^^^nr. . Tqa-Rt:rrTVMi:-- - - 7 . 99 How to Replace Release "Bearings > 

SKILLS: ( r^)r(i::'j Objectives) 

7.001 _ ii^v.. r_^_, r<^novo and replace release bearings. 
7.09" ji.'r.v to diaqnose release bearing failure - visual. 

Sc'j rjarlis inanual, :or narti"; identification. 
RKOTITRED INSTRUCTION^ r. TTMR: 7.0Q, hours. 

REOrTIRFH FHRrORMA'JCE S:'^\"'\Mr>ARDS : 

7.0-^1 - nr^tormines if relfiase bearinq is working properlv according to specifi- 
o-'^ t ; ons . 

7^007 ~ R.-'piaco-: rr.'l'"^a^e }.^ear:^nt^, adjusts clutch to assure proper operation. 
^•Jat rato - 
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BLOCK OR DIVISION NUflRER:^ 7,CL TITLE: Power Train and -Ma nua 1 Tran smis s ion {cont'd. )- 

TASK NUMBER: 7 , 10 TITLE: RepH.3.ce Transmission Mounts, 

INSTRUCTIONAL OBJJKCTIVE ~ 7.10: Hqw to Replace Transmission Mounts. 

SKILIiS: {Process Objectives) 

7-101 ~ How to make visual inspection of transmission mounts. 

7.102 - How to remove and replace transmission mounts. 

7.103 ~ How to use transmission jacks. 

RELATED TECHNICAL INFORMATION: 

See parts manual for parts identification. 

REQUIRED INSTRUCTIONAL -TIME: 7.10, 4 hours, 

REQUIRED PERFORMANCE STANDARDS: 

7.101 - Makes visual inspection to determine if transmission mount is defective. - 

Detects problem if present with 80% accuracy. 

7.102 - Replaces defective mount to vehicle standards. Flat rate +20%. 

Uses transmission jack properly and with adequate safety precautions. 
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BLOCK OR DIVISION NUMBER: 7.0 
TASK NUMBER: 7.11 TITLE : _ 
INSTRUCTIONAL OBJECTIVE - 7.11: 
SKILLS: (Process Objectives) 

7.111 - How to adjust mechanical-type ^lutches. 

7.112 - How to diagnose proper ad justments- 

RELATED 'rECHNICAu INFORMATION: 

See manufacturer's specifications. 

See parts manual for parts identification. 

REQUIRED INSTRUCTIONAL TIMfJ : 7.11, 2 hours. 

REOUIRED PERFORMANCE STANDARDS: 

7*111 - Diagnoses clutch for proper operation- 

7.112 - Adjusts clutch to manufacturer's specifications. Flat rate + 20%. 



1 

-10- ; 
.1 

TITLE: Power Train and Manual Transmission (cont*d.) j 
^ _ Adj|iS-t J4&chanical-Type Cl utch. — ; 

X 1 

How to Adjust Mechanical-Type Clutch. ' 
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BliOCK OH DIVISION NUMBER: 7.0 TITLp : I^pwQT Train and Manual Transmission (cont'd.) 



TASK NUMBER: ^ AJi TITLE: Adjiist External Shift Linkage on Maiiual Transmission. 

INSTRUCTIOriAL OJHJECTIVE ^ 7.12: How p 7\4just External Shift Linkage on Manual' 

Transmissions. 

SKILLS: (Process Objectives) 

7.121 - Kow to adjust shift linkage on manual transmissions. 

7.122 - How to make visual check of shift linkage. 

RELATED TECHNICAL INFORMATIO^J : 

See manufacturer's specifications. 

See parts manual for parts identification. 

.REQUIRED INSTRUCTIONAL TIME: 7-12, 2 hours > 

REQUIRED PERFORMANCE STANDARDS: 

7.121 - Adjusts shift linkage to manufacturer ' j specifications so unit works 

effectively. 

7.122 Makes visual inspection to determine if shift linkage is worn or defec- 
tive and detects problem if present with 80% accuracy* 

i 
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BLO CK OR DIVISION IWMBER: 7,0 TITLE; Power Train and Manual Transmission (cont'd. )^ 

TASK NUMBERS 7.13 TITLE; Insjpect Shifting, ' 

INSTRUCTIONAL OBJECTIVE - 7.13: How to Jnspect Shifting. . 

J? 

SKILLS: (Process Objectives) 

7.131 - How to make a road test. 

7.132 - How to make a visual check. 

7.133 - How to make a diagnosis of components, 

RELATED TECHNICAL I -JFORMATION: 

Items to be checked in a road test. 
What to look for on a visual inspection. 

REQUIRED INSTRUCTIONAL TIME: 7.13, 2 hours. 

REQUIRED PERFORMANCE STANDARDS: 

7.131 - Performs road test to determine if unit is shifting properly- 

7.132 - Makes visual check for worn or defective parts. Detects problem if 

present 80% accuracy. 

7.133 - ^akes diagnosis of all components for proper adjustment and operation. 

Run? proper test as part of diagnosis. 
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• ^M.i r j-: 7^0 TlULK: Powe r Train and Manual Transmission (cont'd.) 

TASK ^;; i ni:}: : /.Jyi IM'; !,!-:; Perfo pa Opft>rational Manual Transmission Inspections, 

ir.'S'rr: ■ i.'Wv :, (;'Mi.-;CTT\7: - 7.1.4: ' low to Perform Operational Manual Transmission 

. nr; pect ions . 

- i^'.^*.-^ • ^vi:: ■ (j'^prci*: Lonal inspections. 
--^ '■ '. ■ t'' iJKiiiual t r.Mii:;missicn road test. 

'/ ■ • ■ ' -f^'' i!"^-.'-' '.'■i,::^^:! rh«;ck of manual transmission. 

'1 : J 1 f ci f: I i r- o r " s :^ p c r : :i t; i. c n I: i. q n . 



Vhni'i:.-: T:i ;'p:;:jr-' J oNAi . 'rri^i: 7.14, 4 hours . 



PRO!;- ^ P!vlFCn^>!ANf.:r; ST?\i.n )AKi k : : 



~ ';'r:in'^;rH i. ■ I'i. on si"ijft':-. i^rou'^-'r 1 y . 

- ran^'Vxxir^::^ ^^^r^ I'^roiv^rlv with no noise, 

- r:-: ]f-!:;k::^, 1 1 n.knqr- t-.i'-rlit:, .^11 ruDbc?r qrommets and/or washers in place. 
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■:: i. >o'/cr Train and Manual Transmission (contM.) 
^<{^o]aac Mechanical-Type Clutch. 



i ''ow t:o Replac e Mechanical-Type Clutch, 



' ype clutch. 
L [r.yi^c clutch components, 
■ i" incchanical clutch. 

•od equipment to replace mechanical clutch. 



hours - 



Mi'il correctly - free play vithin specifications. 

. i'iri- - 1:1a t rate + 20%. 
• , s "i .] ;> or cliatter • 

]>l;i.c:e - free play of clutch within specifications. 
r:orrPctlv * 
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Rr;>CK . - 



TA?K I? 



SKTLLS t ifr 



Power Train and Manual Transmission (cont'd.) 
v-no ve ancl Replace A Manual Transmission. 
' '-••:J^^> Heyove and Replace A Manual Jransmiss ion . 



' a manual transmission. 

of. a manual transmission. 



10 hours. 



- Tra;. ; 



i iv - drive shaft, all bolts, pins, and washers 
rui)}>or qrommets and/or washers in place. 
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BLOCK 0? DIVrSiON TJi,; 
TASK NUMBER: 7.17 



INSTRUCTIONAL OBJ Frr J V; ; 
SKILLS: (Process O/^i^:; 



liL ^^^ITLK: Power Train and Manual T ransmission 
• Rebi^ild A Manual Transmission. 



(cont'd.) 



7.17 



How ..tq. Rebuild A Manual Transmission. 



7,171 - How to UK.^^ ii tools in transmission rebuild. 

/.172 - How to r.;;ip.i.i a manual transmission. 



. 7.173 - How to ni. 
7,174 - ?Iov/ to :;t 
^ ^/5^»^75 - How to vvtkf; \ 

y 

e RELATED TECroflCAL IM;'^ .Mr- 
Parts in;=inual. 
Manutacturor 's !: 
Special tool reqr. 'rr^j! , 



i^uiosis of components, 
''^al check of transmission components, 
oari test of manual, transmission. 



i-ons . 



REQUIRED INSTRUCT JONA I 



7.17, 45 hours. 



REQUIRJBD PERFORi^^ANCE STA NIO A f'J) H ; 



- Demonstrates abiJ i [-.^ 
Transmission cnivr^om 



o use special tools used in transmission overhaul. 

i; installed correctly. 

- Transmission shii"':s jr^roporly - flat rate + 20%.. 

- Learner demonstrate..-: on abUity to recognize defective and/or broken parts, 
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BLOCK OR DIVISION NUMBER: 7.0 TITLE: Power Train and Manual< Transmission 



(cont*d.) 



TASK NUMBER: 



7.18 



TITLE : 



Rebuild Over-Drive ""tlnit. 



INSTRUCTIONAL OBJECTIVE 



- 7.18: 



How to Rebuild Over-Drive Unit, 



SKILLS: (Process Objectives) 

7"; 181 - How to use required special tools and equipnent. 
.7.182 - How to diagnose over-drive unit components. 

7.183 - How to rebuild over-drive units. 

7.184 - How to make visual checks of over-drive units. 
7-185 - How to road test over-drive units. 

RELATED TECHNICAL INFORMATION: 0 ' 

Special tool: requirements. ' 
Parts manual. 

Manufacturer's specifications. 
REQUIRED INSTRUCTIONAL TIME: 7.18, 10 hours . 

REQUIRED PERFORMANCE STANDARDS: / ' 

- Learner demonstrates ability to use special tools required in overdrive overhaul. 

- Learner demonstrates ebility to recognize defective overdrive Components. 
Flat rate + 20%, overdrive components installed correctly. 

Overdrive works properly. 
All wires and bolts in place, 

- Overdrive works properly, with no noise and no leaks. 



c 
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BLOCK OR DIVISION NUMBER: 7.0 TITIJi!: Power Train and Manual Transmission (cont'd.) 

TASK NUMBER: 7.19 TITLE: Replaqp Rei^r-Axle Shaft, Bearings > and Seals. 

INSTRUCTIONAL OBJECTIVE - 7.19: How to Replace Rear-Axle Shaft, Bearings, 

and Seals. 



SKILLS: (Process Objectives) 

7.191 - How to use required special tools and equipment. 

7.192 - How to remove and replace rear-axle shaft, bearings, and seals. 

7.193 - How to make visual, r.^iv^-^ko 

7.194 - How to make a diagnosis of rear-axle shaft, bearings, and seals. 

7.195 - How to road test. 



RELATED TECHNICAL INFORMATION: 

Special tool and equipment requirements* 
Parts manual. 

Manufacturer's specifications. 
REQUIRED INSTRUCTIONAL TIME: 7.19, 6 hours. 

- REQUIRED PERFORMANCE STANDA^S: 

- Learner demonstrates ability to use hydraulic press, bearing pullers, and 
other spf^cial equipment used in rear axle bearing replacement. 

No 3eaks or noise. All bolts and lines in place and tightened to specifica- 
tions. Bearing and/or seal installed correctly. 

- Flat rate + 20%. 
^ No leaks . 

- Learner demonstrates ability to isolate rear bearing and/or seal trouble. 

. - Learner demonstrates ability to diagnose rear-axle troubles during road test. i 

I 
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BLOCK OR DIVISION NUMBER: 7,0 TIT^E; Power Train and Manual Transmission (cont*d.) 

TASK NUMBER: 7 >20 TITLE: Remove and Replace Pinion Seal. 

INSTRUCTIONAL OBJECTIVE - 7,20: How to Remove and Replace Pinion Seal, 

SKILLS: (Process Objectives) 

7.201 - Eow to use special equipment. 

7.202 How to remove and replace pinion seal* 
7-203 - How to make visual check/ 

7.204 - Hov.^ to diagnose components of pinion seal. 



RELATED TECHNICAL INFORMATION: 

Special tool requirements. 
Parts manual . 

Manuf acturer ' s specifications , 
REQUIRED INSTRUCTIONAL TIME: 7,20, 2 hours . 
REQUIRED PERFOPJ^NCE STANDARDS: 

I 

- Learner demonstrates ability to use sp^jcial tools and equipment used in pinion 
seal replacement, 

- Installed properly with no leaks. 
-"Flat rate + 20%, 

- Learner demonstrates ability to tell when pinion seal is leaking. 
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BLOCK OR DIVISION NUMBER: 7.0 TITLB: Pcyv^er Train and Manual Transmission (cont'd.) 



SKILLS: (Process Objectives) 

7*211 - How to remove and replace differentials. 

7.212 - How to make virtual check of differentials. 

7.213 - How to diagnose components of dif ferer ' ials. 

RELJiTED TECHNICAL INFORMATION : i;. 

Safety considerations. 
Manufacturer's sp^oifications. 



REQUIRED INSTRUCTIONAL TIME : 7 . 21 , 8 hours . 

REQUIRED PERFORMANCE STANDARDS: " 

- Learner demonstrates ability to remove and replace differential with all 
components installed and working properly, according to manufacturer's 
specifications. 

- Flat rate + 20%. 

- Learner demonstrates ability to visually check and detect differential 
leaks or broken/faulty components. 

- Learner demonstrates ability to recognize defective and/or broken components. 



TASK NUMBER: 



7.21 TITLE: 



Reigove q|nd Replace Differentials. 



INSTRUCTIONAL OBJECTIVE - 7.21: 



How tQ Remove and Replace Differentials ♦ 
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BIOCK OR Division number: 7.0 TITLB; Power Train and Manual Transmission (cont'd.) 



TASK NUMBER: 7,22 TITLE: Ovgrhaul Differentials. 

INSTRUCTIONAL OBJECTIVE - 7.22: How to Overhaul Differentials. 



SKILLS: (Process Objectives) 

7.221 - How to use special tools and equipment, 

7.222 How to overhaul differentials. 

7.223 - How to make visual check of differentials. (See 7.212) 

7.224 - How to road test differentials and what to look for, (See 7.241) 



RELATED TECHNICAL Il^ORMATION: 

Special tool and equipment requirements. 
Parts Tnanual. 

Manufacturer's specifications ♦ 



REQUIRED INSTRUCTIONAL TIME: 7.22, 20 hours. 



REQUIRED PERFORMANCE STANDARDS: 

i 

- Ijiearner demonstrates ability to overhaul differential and make all checks and 
n|earur ement . 

- A|ll bolts and lines installed to specifications. 

- Differential works properly, no noise. 

- Learner demonstrates ability to visually check and detect differential leaks 
or broken/faulty components. 

Fjlat rate + 20%. 

- Demonstrates ability to road test differentials for proper operation and/or 
noise. 

1 
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BLOCK OR DIVISION NUMBER: 7.0 TITLF,; Power Train and Manual Transmission (cont'd.) 



TASK NUMBER; 7>23 TITLE: Perform Operational Inspections of Differentials. 

INSTRUCTIONAL OBJECTIVE - 7.23: How to Perform Operational Inspections of 

Differentials. 

SKILLS? (Process Objectives) 

7,^231 - How to make visual check of differentials (See 7.212 and 7.223). 

7.232 - How to perform operational inspection of differentials. 

7.233 - How to road test (See 7.241). 

RELATED TECHNICAL INFORMATION: 

Manufacturer *s specifications. 

\ 

REQUIRED INSTRUCTIONAL TIME: 7.23, 2 hours. 

REQUIRED PERFORMANCE STANDARDS: 

- Learner demonstrates ability to visually check and detect differential leaks 
or broken/faulty components. 

- Demonstrates ability to road test differentials for proper operation and/or- 
noise* 
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BLOCK OR DIVISION NUMBER: 7.0 TITLF: Ppwer Train .^nd Manual Transmission (cont'd.) 

TASK- hfUMBER: 7.24 TITLE: Road Test Inspections of Differ entials. 

INSTRUCTIONAL OBJECTIVE - 7.24: Ho w to M^yke Road Test Inspections of 

Differentials. 

SKILLS: (Process Objectives) 

7.241 - How to make a road test of differentials and what to look for. 

RELATED TECHNICAL INFORMATION: 

Differential problems and their indicators. 
Manufacturer's specifications. 
Causes of differential malfunctions. 

REQUIRED INSTRUCTIONAL TIME: 7.24, 1 hour. 

I 

REOUIRED PERFORMANCE STANDARDS: 

- Demonstrates ability to road test dif f erent^ols for proper operation and/or 
noise. 
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V. 



AUTOMOTIVE TECHNOLOGY 



Special Tools and Equipment 

BLOCK OR DIVISION NUMBER: 7,0 TITLE; Power Train & Manual Transmission Maintenance 

artd R^g^Air 



Pressure groase gun y 

Transmission nr^.ase gun 

Special driveshaft tools 

Seal driver set 

Dial indicator set 

Seal Puller Set 

Clutch alignment tool 

Special tools for over'iauling manual transmission 
Special tools for overhauling differentials 
Pins for linkage adjustment 

Universal joint removal and installation tool 

Shift linkage grommet tool 

Output shaft bearing remover/ installer 

Brake cylinder hone for clutch master cylinder and slave cylinder 
Differential bearing adjusting nut wrer»ch \aniversal 
Pinion flange holder 
Pinion flange puller 
Torque wrench 
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TEST ITliMS 



BLOCK OR DIVISION MlJMRKR:_7._n^ TITLE: Power Train and M .iP'ia.L Transmis^don :i . :c Lines ) 

The following test items are normal tasks required for job qual.ii u;aL i cmv 
performance testing will ba based on tUi\ assumption that a VLiliLcl:* is .iVai i ' . 
or the power train and manual transmission assembly mounted on the frame for 
Instructional purposes. Selectior. of the proper tools, etjuiprn'mt, and material 
required for task perior;maaco and th^ coL'.:ect use of such iloms s n.uld be < on 
sldered in performance evaluation. Performance standards must include compli- 
ance with manufacturer's specifications and application of the flit rate plu:^ 
20% time limitations- 

Student must be capable of meeting task performance standards for at lea^t 80% 
of the job tasks of this block (must include primary tasks) to be considered as 
job 'qualified as an Automotive Manual Transmission and Rear Axle Technician. • 



7.02 Lubricate speedometer cable drive gear and housing, 

7.04 Replace drive-line seals. 

7.06 Inspect drive shafts, U-joints and center bearing. 

7.07 Replace manual transmission gaskets and seals (in-car repairs) . 
7.10 Replace transmission mounts. 

7.13 Inspect shifting. 

7.14 Perform operational manual transmission inspect i (mis , 
7.16 Replace manual transmission. 

' 7.17 Rebuild manual transmission (major repair^:). 

7.18 Rebuild overdrive, unit . 

7.19 Replace rear-axle shaft, bearings and seal. •> 

7.20 Replace pinion seal. 



TASK 



7.21 



Replace 



differentials. 



7.22 



Overhaul differential. 



7.23 



Perform operational inspections of dif ferentials- 



7.24 



Road test inspections of differentials. 
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BLOCK OR DIVI;310N NUMBlik; 7.0 TITLE: 



rowi.:f Tra.L; i >inJ ''.ii.'ia l I't rinsii tissJ ■■ 'i 
(Standard Tt<-i., r.nj ;ji ) 



.Select: and i: i rn e t he ci th .i each o.: the fc 1 .!.owi;,ci t riaiiMiu;- '.^l. r 
positioned jn. 



b. 



c. 



e. 



(2 
(3 
(4 



(5; revorbo 



a 

(2 
(3 
(4 
(5 

(1 
(2 
(3 
(4 
(5 

(1 

C: 
(3 
(4 

(1 
(2 
(3 
(4 
(5 



ll< "if r.| 

f t 
second 
t.iii rd 



n oiit:rai 
first 
second 
i.hi rd 
reverse 

neutral 

first 

second 

third 

reverse 

neutral 

first 

second 

third 

reverse 

neutral 

first 

second 

third 

reverse 




The student should demonstrate the ability to perform 'he following jobs 
to meet job qualification porformajice standards: 

a. Rf-^move and replace a standard transmission. 

b. Disassemble, inspect, and reassemble a three-speed transmission* 



TEST ANSWERS: 
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a. 
b. 

d. 
e . 



4 
1 
2 
5 
3 



Demonstrated porformanco sk.ills will be evaluated hy the instructor to 
determine student ability to meet established performance standards. 
Manufacturer's specifications and flat rate plus 20% apply. 



HLOCK OR DIVISION NUMBKR : 7.0 " 'ffrrj: , Powor Train aiMi 11'.. 



TASKS: 



7.08 
7.09 
7.11 
7.12 
7.15 



I. List two ni'.'thods i.isoc* o ..; :;} i:..it o G.lutc:li rt::!*^.-! . v 



a . 
b . 



L.ust and doscril^i^ t.liG met bar. isms used on u cJ -Jtch di:;c 
sraooth operation. 



hac: ii tat 



TEST ANSWERS: 



a 



The studfMit should doinoni.^ trate the ability to }.)erfonn the following jobs 
and meet established job qualification perfonnatico standards, 

a. Remove clutch asseinbly. 

b. Inspect cli^tch asseml. ly. 

c. Replace clutch asseinl-ly. 

d. Adjust clutch free travel. 



1. a. Linkage and v"r>ds frori p( dal to re] ease yoke 
b. Hydraulic 

2* a. Cushioning device--Thin waved cushion spring between cJutch facing, 
b. Dampening device — Sej ies of heav'y coil springs placed in the clutch 
disc hub to absorb shock. 

3- Demonstrated performance skills will be evaluatcLi thci instructor to 
determine student ability to meet established perfoLTnaace standards. 
Manufacturer's specifications and flat rate plus 20% apply. 
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[ASK 



7.00 



'lU..- oludrnt sh->n!(l <KMnoti:; t. r U o t lir <il)i.Lity • 
moet job qu 1 1 i f i c if i imi performance .s t;aadard:. : 



f o.l .l.i>V\ i \\\\ jobs .-.-1 



7,05 Rcirtovc and leplac^o a propel ti r siw.it:. 



7.03 Reinov:? and replac(. 



V a crobs aud 'ol.l.or unLvcLi-al joioi.. 



«ote : 



Selection of proper- 
above i ;ein i . 



roots for job n.a/ be included nr, 



:):\rl o1 festinp, in anv 



Tir.i: ANSWERS 



BLOCK OR DIVISION MnM-RFT?»_7jl_ TITLE: Power Train an i Manual Tr.am^mljj^ri 

7.03 Cross a n d Roller U -Joijj^t 

a. Yoke 

b. Cross 

c. Rollers 

d. Needle Bearings 

e. Seal 

f. Snap Ring 



7.00 Demonstrated skills will be evaluatee by the inst:rector t:o determine student: 
ability to meet established performance standards. Manufacturer s specitica- 
tions and flat' rate plus 20% apply. 




I'js'r item: 



HhOCK OR D [VIS ION rJUMIU-iR: Z>-- 'JUTIJ.. Powcj_r ll'.raj.^]^ c ir id ni- ♦iJuLL TA. ':]^.ll/.v-i]J2»A ■ "^' ^ Lines) 

TASKS : 0 
7.01 

7,03 IdonLi. t'y i^o ^'^^tts to the. foilowinq drawing of a Cross and Ro.l Ia-t 

U-Jq i.rit. . 




a. 
b. 



NOTE 1: Performance Standard " ^0% Accuracy 

NOTE 2: An effort should be ni^'^e to use the actual U--Joiut comnonerts 
disassembled and dispi'^Ved iis shown above- 
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Ar^TICULATION RESEARCH PRa7F.CT 
Instructional Guide 



PROGRAM: Automotive Mechanics (DCC V-03) 

(DPI - High Schools - N/A) 

COURSE: Automotive Engine - Maintenance, Repair, and Overhaul (Block 8.0) 

/ 

COURSE DESCRIPTION: Department of Public Instruction - Currently part of 

T & I No, 7392 & 7393 - Automotive Mechanics II & III 
and T I & No. 7403 - Auto Enf^ine Tune-Up HI. 
Department of Community Colleges - Currently part of 
AUT 1101 - Internal Combustion Engines, 

INSTRUCTIONAL CONTACT HOURS: High Schools: 220 

GC/TI: 176>^ 

(*Nv?TE : Additional instructional time provide i 
Block 12.0 — Automotive Servicing) 

m 

INSTRUCTIONAL OBJECTIVES: 

To provide the learner with the occupational i.nstruction and opportunity for 
practical work application to develop the skills and related technical knowledge 
to qualify the learner to inspect, maintain, repair, replace, and overhaul the 
automotive gasoline engine, less the electrical and fuel systems, according 
to the manufacturer's .'jpecif ications and to meet the industry minimum performance 
standards. (NOTE: Instructional time and skill development for the electrical & 
carburation systems are provided in Block 11,0 - Automotive Electrical System and 
Block 5.0 - Fuel System Maintenance and Repair. The cooling cystem is covered in 
Block 2.0 - Cooling System Maintenance and Repair-) 

QUALIFICATIONS OR JOB SKILLS GAINED: 

Successful completion of this block of instruction qualifies the learner to per- 
form inspections, make adjustments, service, repair,"^ replace, and overhaul the 
automotive ga'soline engine, less the engine electrical. and fuel systems, with 
validation of this crualif ication by perfoionance evaluation, the' learner is quali- 
fied as an Automotive Engine RepairmaiT. With successful completion of Block 1.0 
(Lubrication), Block 2.0 (Cooling System) , Block 5.0 (Fuel Syjstem) and the igni- 
tion system portion of Block 11.0 (Electrical System), plus this block (8.0), the 
learner is then Qualified as an Automotive Engine Repair' Technician. 

PRERf;orTI SITES: 

y 

High Schools and post-secondary schools: Successful completion of Block 0,0 
(Introduction to Automotive Technology), Block -2.0 (Cooling System Maintei^ance 
and Repair), or successful completion of a oerformance evaluation, based upon 
evidence of previous occupational experience. 
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PERFORMANCK KVALIJATTON: 

Tost items for end of course evaluation for job or advanced instruction qualifi- 
cation are provided. These tofst items emphasize demonstrated performance, hut 
altjo include requirements for knowledge of related technical information. Test 
items are outline in format and for the most part require specific data to com- 
plete the situation or problem to make a complete test item. All test ite^ms 
relate to the instructional objectives and are considered to be both valid and 
reliable,. 

EOIITPMFINT REQUIREMENTS: 

The general equipment list is attached to the last block of this program of 
instruction. Special equipment and tool requirements peculiar to this block 
are attached. 
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BLOCK OR DIVISION NUMBEft: 8>0 TITLE i En gine - Maintenance, Repair & Overhaul 
TASK NUMBER: 8.01 .TITLE: Clean Engines. ^ 



INSTRUCTIONAL OBJECTIVE - 8.01: llow to Clean Engines. 

SKILLS: (Process Objectives) . • 

8.011 -- How to properly clean an engine, 

RELATED TECHNICAL INFORMATION: 

- Use and maintenance of cleaning r::quipinent , 

- Safety precautions involved. 

- Use of solvents « ^c^^ 
REQUIRED INSTRUCT][C^^fAIi TI^4E: 8'. 01, 4 hours- 

REQUIRED PERFORMANCE STANDARDS: 

r Cleans engine properly using proper cleaning materials aJid solutions. . 

- Uses safety precautions involved. 



X' 
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repair & Overhaul (cont 
TASK NUMBER: 8-02 TITLE: Remoye and Replace Tail Pipo. Assemblies. 

INSTRUCTIONAL OBJECTIVE - 8.02: How to Renyve and Replace Tail Pipe Assemblies. 
SKILLS: (Process Objectives) ^ 

8.021 - How to remove and replace tail pipe assemblies. 



RELATED TECHNICAL INFORMATION: 



- Use of manufacturer's specifications. . 

- Knowledge of proper removal and installation tools. 

c 



REQUIRED INSTRUCTIONAL TIME: 8.02, ^ hours 



REOUIRED PERFORMANCE STANDARDS: 



- Removes and replaces tailpipe assemblies with no rattles or leaks. Flat rate 
+ 20%. 

- Uses proper removal and installation tools and equipment. Observes required 
safety practices. 
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BLOCK OR DIVISION NUMBER: 8.0 TITLE i Entwine - Maintenance/ Repair & Overhaul (cont'd- 



TASK NUMBER; 



8.03 



TITLE: 



Rejnove ^nd Replace Muffler. 



INSTRUCTIONAL OBJECTIVE - 8.03: 



FIovj Remove and Replace Muffler* 



SKILLS: (Process Objectives) 

8^031 - How to remove and replace a muffler. 



RELATED TECHNICAL INFORMATION: 

- Use of manufacturer's specifications. 

- Knowledge of proper removal and installation equipment. 

- Knowledge of what is legal and illegal regarding mufflers. 

REQUIRED INSTRUCTIONAL TIME: 8.03, 4 ^ hours . 



REQUIRED PERFORMANCE L'TAt^DARDS : 

- Removes and replaces muffler with no rattles or leaks. Flat rate + 20%, 

- Uses proper removal and installation tools and equipment.. Observes required 
safety practices. ' . 
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BLOCK OR DIVISION NUMBER: 8,0 TITLE: Engine - Maintenance, Repair & Overhaul (cont 

TASK NUMBER: 8,04 TITLE: Inspect Exhaust Systems. 

INSTRUCTIONAL OBJECTIVE - 8.04: Hqw to Inspect Exhaust Systems. 

SKILLS: (Process Objectives) .- 
8,041 How to inspect the exhaust system. ""-^ . - 

RELATED TECHNICAL INFORMATION: 

- Inspection stops. 

- Knowledge of what to look for. 



RTLOUIRKD I^fSTRlftTIONAL TIME: 8.04, 2 hours . 

Rl-:OUIRED PERFORMANCE ST'ANDAI^DS : 

- Inj];«Gcts exhaust system and determines if system is leaking, rattling or 

defective in any wav. 



O J 
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BLOCK OR DIVISION NUMBER: 8.0 TITLE? En gine - Maintenance, Repair & Overhaul (cont'd.) 



TASK NUMBER: 8,051 TITLE: In spect Exhaust Manifold. 



INSTRUCTIONAL OBJECTIVE - 8.051: 



Hdv to Inspect Exhaust Manifold. 



SKILLS: (Process Objectives) 

8.0511 - How to inspect exhaust manifold. 

RELATED TECHNICAL INFORMATION: 

- Inspection steps. 

- Knowledge of what to look for. 

REQUIRED I INSTRUCTIONAL TIME: 8.051, 2 hours, 

REQUIRED PERFORMANCE STANDARDS: 

- Inspects exhaust manifold for leaks or crack:?^ detects problems, if any, with 
95% accuracy. 
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BLOCK OR DIVISION NUMBER; 8,0 , TITLE: Engine - Maintenance, Repair & Overhaul (cont^ 

TASK NUMBER: 8.052 TITLE: Reiaoye and Replace Exhaust Manifold- 

INSTRUCTIONAL OBJECTIVE - 8.052: How to Remove and Replace Exhaust Manifold. 

SKILLS: (Process Objectives) 

8-0521 - IIow to remove and replace exhaust manifold, 

F^LATED TECHNICAL INFORMATION: 

- Precautions involved in the removal and replacement of exhaust manifold. 



REQUIRKD INSTRUCTIONAL TTMF::: 8.052, 6 hours. 



REQUIRED PEJIFOIWANCE STANDARDS 



- Removes and replaces exhaust manifold to vehicle standards with no leaks or 
rattles. Flat rate ^+ 20%. 

- Uses necessary precautions involved in the removal and replacement of exhaust 
manifold. 
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BLOCK OR DIVISION NUMBER: 8.0 TITLE; Engine - [Maintenance » Repair & Overhaul (cont'd.) 

TASK NUMBER: 8.06 TITLE: R gnK^ve and Replace Engine Moiints, 

INSTRUCTIONAL OBJECTIVE - 8.06: .Hoy to F en^Qve and' Replace Engine Mounts, 
SKILLS: (Process Objectives) 

8.061 - How to remove and replace engine mounts. 

RELATED TECHNICAL INFORMATION: 

- Knowledge of how to determine faulty mounts. 

- Knowledge of safety rules involved. 

REQUIRED INSTRUCTIONAL TIME: 8.06, 6 hours. 

REQUIRED PERFORMANCE STANDARDS: 

- Removes and replaces defective engine mounts using necessajcy precautions 
involved. Flat rate +20%. 

- Takes necessarv steps in determining if mounts are defective. Uses safety 
precautions. 
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BLCX:K or division number: 8,0_ title I Engine - Maintenance ^ Repair S Ox^erhaul (cont 

TASK NUMBER: 8,071 TITLE: Pe rform Operational Inspections of Positive 

Crankce^se Ventilation Systems > 

INSTRUCTIONAL OBJECTIVE - 8.071: HowSto Perform the Inspections of Positive 

Cranikcaae Ventilation Systems « 

SKILLS: (Process Objectives) 

8.0711 - How to perform the inspection of positive crankcase ventilation systems, 

RELATED TECHNICAL INFORMATION: 

- Knowledge of manufacturer's specifications - 

REQUIRED INSTRUCTIONAL TIME: 8.071, 2 hours. 

REQUIRED PERFORMANCE STANDARDS: 

- Inspects positive crankcase ventilation system for adequate ventilation accord- 
ing to manufacturer's specifications. 



230 
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BLOCK OR DIVISION NUMBER: 8.0 TITLE; Engine - Maintenance, Repair s Overhaul (cont'd.) 

TASK NUMBER: 8>072 TITLE: Repair o^ ^ Service Crankcase Ventilation Systems > 

INSTRUCTIONAL OBJECTIVE - 8.072: How to Repair or Service Crankcase Ventilation 

Systems . 

SKILLS: (Process Objectives) 

8.0721 - How to repair or service crankcase ventilation. 

RELATED TECHNICAL INFORMATION: 

- Knowledge of proper cleaning of filter and their use. 

REQUIRED INSTRUCTIONAL TIME: 8.072, 2 hours , 

REQUIRED PERFORMANCE STANDARDS: 

- Repairs or. services crankcase ventilation to maintain adequate ventilation 
according to manufacturer's specifications. Flat rate 4- 20%. 
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BLOCK OR DIVISION NUMBER: criTLE: Engine - Maint enance. Renair . Ov...... ...^^ 

TASK NUMBER: 8.081 TITLE: Run Compression Test. 

INSTRUCTIONAL OBJECTn^ - 8.081: _How_t^ ^ ^est. 

SKILLS: (Process Objectives) 

8.0811 - How to perform a compression check. 

8.0812 - How to use compression tester. 

RELATED TECHNICAL INFORMATION: 

- Use of manufacturer Vs manual and tester. 

REQUIRED INSTRUCTIONAL TIME: 6.081, 4 hours. 

REQUIRED PERFORMANCE STANDARDS: 

- Performs compression check accurately according to nianufacturer's specification 

- uses proper steps in making compression check. Flat rate + 20% 

- Uses compression tester properly and carefully according to manufacturer's 
manual . 

- Determines amount of compression oh each cylinder. 
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BLOCK OR DIVISION NUMBER: 8>0 TITLE | Encfine Maintenance , Repa ir & Overhaul (cont'd.) 

TASK/NUMBER: 8.082 TITLE: j^erform Cylinder Leakage Te st- 

INSTRUCTIONAL OBJECTIVE - 8.082:. H ow to Perform Cylinder Le akage Test, 

— V ' - 

SKILLS: (Process Objectives) * 

8.0821 - How to perform a cylinder leakage test. 



RELATED TECHNICAL INFORMATION: 

- Use of manufacturer's specifications and tes.ter- 



REQUIRED INSTRUCTIONAL TIME: 8.082, 4 hours . 



REQUIRED PERFORMANCE STANDARDS: 

- Performs cylinder" leakage test according to manufacturer's specifications. 

- Determines amount of cylinder leakage on each cylinder. Flat rate + 20%. 
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BLOCK OR DIVISION NUMBER: .-.§-0_ TITLE: Ei^qine - M aintenance, Repair fi Overhaul (conf 

TASK NUMBER: 8.083_ tI^E: _ Perform Cylinder Balance Test, 

INSTRUCTIONAL OBJECTIVE - ^'083: Jtow_to Perform Cylinder Balance Test. - 

SKILLS: (Process Oh-jectiV^^) . : 

8.0831 - How to peirfojr'^ Cylinder balance test. 

8.0832 - How to us^ te^^ equipment. 

(t / > 

RELATED TECHNICAL INPoKMATJ^*^ : 

- Knowledge and use o£ i^^oper test equipment. 

REQUIRED INSTRUCTIONAL TIM?^: 8.083, 2 hours. 

REQUIRED PERFORMANCE STAND/^^S : 

- Performs cylinder baJ^ce test according to v(^Uicle standards. Determines if 
enguie j,s operating J'^'^Perly. Flat rate + ,:20%. 

- Uses proper test equiP^ent and uses it acceding to equipment manufacturer's 
specifications. \ 



J 
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BLOCK OR DIVISION- NUMBER: 8.0 TITLE; Engine - Maintenance, Repair & Overhaul (cont'd.) 
TASK NUMBER: 8.084 TITLE: Diagnose Valve Train and Head Malfunctions. 

INSTRUCTIONAL OBJECTIVE - 8.084: How to Diagnose Valve Train and -Head Malfunctions.. 
SKILLS: (Process Objectives) ' ' • 

8.0841 - How to -diagnose valve train and head malfunctions. 

RELATED ^TECHNICAL INFORMATION: 

- Use of manufacturer's specifications and technical manuals. 

- Equipment manufacturer's Instructions manual- 

REQUIRED INSTRUCTIONAL TIME: 8.084, 4 hours . 

REQUIRED PERFORMANCE STANDARDS: 

- Diagnoses valve train and head malfunctions to determine proper operation accord- 
ing to manufacturer's specifications and technical manuals. 

- Uses proper testing;^ equipment according to equipment manufacturer's instructions. 
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BLOCK OR DIVISION NUMBER: 8,0 TITLE: Engine. - Maintenance, Repair ^ Overhaul (cont-'d. 

TASK NUMBER: 8.09 TITLE: Cl^an Engine Parts and Make Visual Check for Condition. 

INSTRUCTIONAL OBJECTIVE - 8 .'H!^': ^ Alow to Clean Engine Parts and Makg Visual Check - For 

Condition. ^ r 



SKILT.S; (Process Objectives) 

8.091 - How to clean engine parts and make visual cliecks for condition. 

RELATED TECHNICAL INFORMATION: 

- Knowledge o' and use of solvents. 

- Use of manufacturer's specifications. 

REQUIRED INSTRUCTIONAL TIME: 8.09, 4 "^ours. 

V 

REQUIRED PERFORMANCE STANDARDS: 

- Cleans engine parts and determines amount of wear or if part may be defective 
according to manufacturer's specifications. 

- Uses proper precision measuring tools accurately. Flat rate +• 20%. 

- Uses proper cleaning m^iterials and solvents. 
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repair & Overhaul (cont'd.) 

TASK NUMBER: 8, 10_ TITLE: Remove an^ Ropl.ace Pan and Valve Covers. 

INSTRUCTIONAL OBJECTIVE - 8-10: How to Remove and Replace Pan and Valve Covers. 

SKILLS: (Process Objectives) 

> 

8.101 - How to remove and replace pan and valve covers. 

RELATED TECHNICAL INFORMATION: J 
- Use of manufacturer's manuals. 

REQUIRED INSTRUCTIONAL TIME: 8.10, 4 hours. 

REQUIRED PERFORMANCE STANDARDS: 

- Removes and replaces pan and valve covers properly with no leaks. Flat rate + 20%, 
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K )CK OR DIVISION NUMBER: 8,0 TITLE: Engine - Maintenance, Repair & Overhaul (cont 

TASK NUMBER: 8.11 TITLE: Perform Operational Inspections of Engine Lubrication 

Systems . 

INSTRUCTIONAL OBJECTIVE - 8.7:.: How to Perform Operational Inspections of Engine 

Lubric^ .ion Systems. 

SKILLS: (Process Objectives) 

8.111 - How to perform operational inspection of the engine lubrication systeru. 

8.112 - How to use pressure tester. 



RELATED TECHNICAL INFORMATION: 

~ Use of manufacturer's specifications. 
- Operation of pressure tester. 



REQUIRED INSTRUCTIONAL TIME: 8.11, 2 hours. 



REQUIRED PERFORMANCE STANDARDS: 



- Performs operational inspection of the lubrication system to determine if system 
is working properly or if system is faulty. Makes correct diagnosis at least 
80% of time. 

- Uses propfer pressure tester and uses it properly. 
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BLOCK OR DIVISION NUMBER: 8,0 TITLE: Engine - Maintenance, Repair R Overhaul (cont'd.) 
TASK NUMBER: 8.12 TITLE: Removq ano| Replace Gaskets and Seals. 

INSTRUCTIONAL OBJECTIVE " 8.12: How to Bemoye and Replace Gaskets and Seals. 

SKILLS: (Process Objectives) 

8.121 - How to remove and replace gaskets and seals - 

RELATED TECHNICAL INFORMATION: 

- Types, purposes and characteristics of gaskets and seals. 

- Use of manufacturer's specifications - 

REQUIRED INSTRUCTIONAL TIME: 8.12, 2 hours. 

REQUIRED PERFORMANCE STANDARDS: 

- Removes and replaces gaskets and seals with no leaks ♦ Flat rate -i- 20%. 
Uses proper seal installation tools. 




BLOCK OK nrvJ.SM)N NtJMBCR: Jl-O^^ TITLE: En gine - Maintenance ^ Repair & Overhaul (cont'd 



TNSTRilCTIONM. 0 B.7 J ICT I VK - B.13: How tp Rempve and Replace Head Gaskets, 

SKILLS; (Process Olijectivos) . ' ^ 

8,1 'VI Flow to rnmovo and replace head gaskets, 

Rf':LATP:D TKCflMICAL TN' rr,;^M,'\TION : 

- Use of manufact:uror specifications. 

RI-:QUIRED JNi-^TKUCT'uMAI; i' ^ -IK : 8.13, 10 hours. 

IU\)UIRED i/i-:jU''ORMANCT-: STANDARDS: 

- Remove^-; axid r<!p]ace;^ head qasket and on completion obtains proper engine opera- • 
tioii, accordinq to irianufacturer ' s specifications. Flat rate ^ 20%. 

- Uses propel' tools a "akes necessary precautions involved. 



TASK NUMBKR: 



TITLE: 



Reipnovi^ and Replace Head Gaskets, 
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BLOCK OR DIVISION NUMBER: 8.0 TJTLE: Engine - Maintenance ^ Repair & Overhaul (cont'd.) 

TASK NUMBER: 8,14 TITLE: Ingpect^ Head for Warp. 

INSTRUCTIONAL OBJECTIVE - 8,14: How ^o Inspect Head for Warp. 

SKILLS: (Process Objectives) 

8-141 - How to inspect head for warpaqe. 

RELATED TECHNICAL INFORMATION: 

- Use of manufacf irer ' s specifications* 

REQUIRED INSTRUCTIONAL TIME: 8.14, 4 hours. 

REQUIRED PERFORMANCE STANDARDS: 

- Insoects cylinder head to determine if it is de.^'ective, according to manufacturer's 
specifications » 
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BLOCK OR DIVISION NUMBER: 8.0 TITLE; Engine - Maintonance, Repair & Overhaul (cont'd 

TASK NUMBER: 8.151 _ TITU]: ^ Adjust Valves. 

INSTRUCTIONAL OBJECTIVE - 8.151: How to Adjust Valves . 

SKILLS; (Process Objectives) 

B.rSll - How to adjust valves. 

RELATED TECHNICAL INFORMATION: 

- Use of manufacturer's specif icationii . 

REQUIRED INSTRUCTIO'.Ar, TIME: 8.151, ^ hours- 

REQUIRED PERFORMANCE STANDARDS: 

- Adjusts valves properly and accurately to manufacturer's specifications. 

- Flat rate + 20%. 



r 
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BL0C:K or OIVISION number: 8.0 Ti^TLE: Engine - Maintenance i Repair & Overhaul (cont'dO 

TASK NUMBER: 8,152 TITLE: Remove and Replace Valves. 

INSTRUCTIONAL OBJECTIVE - 8,152: How to Remove and Replace Valves. ^ 

SKILLS: (Process Objectives) 

8.1521 - How to remove and replace vilves. 

RELATED TECHNICAL INFORMATION: 

- Use of manufacturer's specifications. 

REQUIRED INSTRUCTIONAL TIME: 8,152, 6 hours . 

REQUIRED PERFORMANCE STANDARDS: 

- Removes and replaces valves properly, according to manufacturer's specification. 

- Flat rate + 20%. 

- Uses proper removal and installation tools and equipment. 

- Takes necessary procedural precautions required. 
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b1./x:k or division numhi:!?: h.u Trri.K: i^tujlno - Maintenance^ Repair & Overhaul (cont'd.). 

TASK NUMHHK: M . 1 r. ^ 'IMTM':: Qri nd Valves, ' 

INSTi<[JCTn)NAI. OfVfKC VV: B.IG: How to Grind Valves- ^ ' 



H.lul • Mow t,:o iji iiiM Vcilvt^s. 
il /• (.1?. ~ to VIS I' valvr 'irLndinrj tools. 



RKr^ATKD Tr''C:flN r.^'At, ID' 'M-'MATTON: 
- Veil VP 'ir ifMiiicj tools. 



Mi ; ; i'. 16 , ^ hours . 



REVtTIKI'i) IM-ii-'l-.'.'isMAK!;!': S'l^ANDARDS: 

- r:;rir,ds; vaVvf^s. f^ropor.l y aiul accurately according to manufacturer's specification, 

- Flat rate ^- y.O-h. 

- Ust:s vtilvc qrijidijKi Lools and equipment carefully, taking all necessary safety 

and [procedur a l pi"Gcaut ions . 



u 
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HLOCK OR niVTSION NUMRFIR: 8.0 'VVVLK: F^ngino - Maintenanco , Repair & Overhaul (cont'd.) 

TAJ^K NUMBRR: 8.17 TITLI- ; Resur Jac e VaLve S eats aud.ICnurl Valve Guides. 

INSTRUCTIONAL OBJECTIVT' - 8.17: Hc3W Resurface Valv^ >SaaLa>-an^d , Knurl Valve Guldos . 
SKILLS: (Process Objectives) 

8.171 - How to resurface valve seats. 

8.172 - How to use valve seat surfacing machinG. 

8.173 - How to knurl valve guides. 

RELATED TECHNICAL INFORMATION: 

- Use of manufacturer's specifications. 

- Operation of valve seat surfacing machine. 

- Valve guide servicing set manual. 

REQUIRED INSTRUCTIONAL TIME: 8.17, hours. 



REQUIRED PERFORMANCE STANDARDS: 

- Resurfaces valve seats properly and accurately acicordinq to manufacturer's 
specifications. Flat rate + 20%. 

- Uses valve seat surfacing machine carefully, taking all necessary procedural 
precautions. 

- Knurls valve guides according to appropriate manual. 
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MUX:K or division NUMBKR: TITLE: J.-ngine - Maintenance. Repair & Ovorhaul (cont'd. > 



TASK NUMBrOR: 



B- 18 



TITLE: 



Remove and Replace Valve Lifters. 



INSTRUCTIONAL OBJKJCTIVE - 8.18: Hov; to Remove and Replace Valve Lifters. 
SKILLS: (Process Objectives) 

8.181 - How to remove and replace valvo lifters. 

RELATED TECHNICAL INFORMATION: 

- Use of m.tnufacturer 's specifications. 

- Cautions in regards to cleanliness. 

REQUIRED INSTRUCTIONAL TIME: 8.18, ]0 hours. 

REQUIRED PERFORMANCE STANDARDS: 

- Removes and replaces valve lifters properly according to manufacturer's 
specifications. Flat rate + 20%. 

- Takes all necessarv precautions in regards to cleanliness and safetv. 
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lihOCK OR DIVISION NUMBER: H.O TITLl.-]: Engine - MaintenancG. Repair Ov Grhaul (cont'd,) 

TASK NUMBER: B.19 TITLE-;: RpmovG and Repla ce Valve Guides. 

^ ^ ^ : , 

rWlJVTE^D TECHNICAL INFORMATION: 
- Job for the machine sliop. 

NOT T A U G*H T 



BLOCK OR DIVISION NUMBKR: _n^.O^ TITLC: Engine - Maintenance. Repair & Overhaul (cont'd,) 

TASK NUMBER: 8.20 TITLE: V move and Replace Valve Seats. 

RELATED TECHl^ICAL INFORM/^TION : 
- Job for the machine sl:iop, 

NOT TAUGHT 
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MLOCK OK OIVLSIOM Niinni'io: ji-JL/^'^ '-^'^^ ' ' Kncjipo - M aintenance. Rep^ Overhaul (cont'd 

ni mni'M : <i , i 'r i t r.i-: : Mac h^n o vnivo Guides for Specia \ is. 



INS'rHUCTnnsiAJ, i^^JlsCTlVK - H.M.-. how t-.o Mach |ne Valve Guides for Special Seals, 



>^.yAl - \U)w 1. o iii.icliino valvf i.dcf3 for special seals. 
- Uow t.r> iv;,^ tools. 



~ Kofiuirf 'd use of .spt^cicil 1 oo L.s for i nstallation. 



I^KOlirW'lD TMSM-;l.i("r iON'AI. TTMl-!: H.21, _ hours. 



- Machin-.: va]v(.^ quidos for special seals with no defect in workmanship diccording I 
to moiiutacfurcr's specifications. Flat rate + 20%. I 

- Ifsor^ r^pociai tools carefully and takes all necessary precaution. . 



Or-*- 
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BUXZK OR DIVISION NUMBEU: (l.O TITl.H; ftujinP - Maintiiuince , Repair & Ovorhnul (confd.) 

TASK NUMBER: 0.22 TITLK: Rcinoye a nd ReplaGe_Oil_Pum^s . 

INSTRUCTIONAL OBJECTIVE - 8.22: How t.p Remove a zif\ Re place Oil Pumps. 

SKILLS: (Process Objectives) 

8.221 - Mow to remove and replac:o oil pump. 

RELATED TECHNICAL INFORMATION: 

- Use of manufacturer's specifications. 

REQUIRED INSTRDCTIONAL TIME: 8.22, 2 hours . 

REQUIRED PERFORMANCE STANDARDS: 

- Rempves and replaces oil pump and obtains sufficient lubrication system operation, 
With no leaks, according to manufacturer's specifications. 

- Flat rate + 20%. , 
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nux'K OK niviSTDN' NUMBKK:' M-O Ti'i'LK: Kntjinc; - Mai ntona ncG, Repair & Ovorhnul (cont'd.) 

TAHK NdMHKK: ILiLL - ^ = _. Repair Oil Piunps, 

TNSTRUCTTONAr. OKTi'XT [ Vi- - 8 , :>3 : l^ow tg R e pair Oil Pumps, 

SKILL.S: (Pr(>o.NS:.i Oh joct: i vos ) ^ ' 

n.2VL How l.o ri:!pciir oil pumps. 

* - Us c o i: hi I n I u t f I k ^ t. u r: • ! L * s s; j )c c: 1 f i c j a t. io n s . 

Riv;>nrRr:n irf^rruwcTLONAi. ttmk: 2 hours. 

- KV'i'ai.ti; oil iMimf:>, obLaininq sufficient lubrication system operation, with no 
leaks, according to manufacturer's specifications. 

- Takes all necessary precautions. ' < 

- Flat: r.i r- + 26t . 



/ 
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BLOCK OK DIVISION NUMBER: 8.0 TITLE: Engine ~ Maintenance, Repair & Overhaul (cont*q. ) 

TASK NUMBEP? 8. 24 TITLE: Remove jind Replace Timing Gears and Chains, 

INSTRUCTIONAL OBJECTIVE - 8.24: How to Rem o ve and Replace Timing Gears and Chains > 
SKILLS: (Process Objectives) 

8.241 - How to ren>cve and replace timing gears and chains. 

8.242 - iiow to use proper special tools. 

-RELATED TECHNICAL INFORMATION: 

" Use of manufacturer's specif icacioiis. 

- Required special tools - 

REQUIRJ^D INSTRUCTIONAL TIME: 8.24, 4 hours. 

REQUIRED PEF^ORMANCE STANDARDS: ^ 

- Replaces timing gear and chain properly, using correct tools, with no leaks, 
according to manufacturer's specifications, 

- Flat rate -f 20%- 



o 
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: |lngine - Maintenance, Repair & Overhaul (cont'd. 

TASK NUMBER: 8,25 TITLE': F:em6vg and Replace Flywheel. 

Wow to Remove and Replace Flywheel > " 



INSTRUCTIONAL OBJ'^CTIVE - 8.25: _ 
SKILLS: (Process Ohjectives) 

8.251 - How to remove and replact^ flywheel. 



RELATED TECHNICAL INFORMATION: 

- Use of manufacturer's specifications. 



REQUIRED INSTRUCTIONAL TIME: b,2(3, hours. 



REQUIRED PERFORMANCE STANDARDS: 



- Removes and replacea flv^^^hee] to proper torque according to manufacturer's 
specifications. ^ \ 

- Takes all necessary precaul^ions involved. 

- Flat rate + 20%. 



\ 



EKLC 



BLOCK OR DIVISION NUMBER: 8,0 TITLE: Enqii^e - Maintenance, Repair & Overhaul (cont'd.) 

TASK NUMBER: 8,26 TITLE: Remova anc^ ^Replace Flywheel Ring Gears> 

INSTRUCTIONAL OBJECTIVE - 8.26: How to Remove and Replace Fl^^^heel Ring Gears, 
SKILLS: (Process Objectives) 

8,261 - How to remove and replace flywheel ring gear. 



RELATED TECHNICAL INFORMATION: 

- Use of manufacturer's specifications, 

- Heat treating procedures for ring gear. 

- Safety involved in replacing flywhee? ring gear. 



REQllT i) INSTRUCTIONMi TIME: 8.26, 2 hours. 



REQUIRED PERFORMANCE STANDARDS: 

- Removes and r aces flywheel ring gear properly having correct starter and fly- 
wheel engagement, according to .manufacturer's specifications. Flat rate + 20%. 

- Takes all necessary safety precautions- 



id 
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BLOCIC OR DIVISION NUMBER: 8>Q TJTLE : Engine - Maintenance, Repair & Overhaul (cont'd 

TASK N^JMBER: B,27 TITLE: Remove apd Replace Engines from Vehicles, 

INSTRUCTIONAL OBJECTIVE ~ R.27: How to Remove and Replace Engines from Vehicles. 
SKILLS: (Process Objectives) 

9.271 - Ilow to reiTOve and replace vehicle engine. 

RELATED TECHNICAL INFORMATION: 

- Use of manufacturer's specif ications- 

- Safety precautions involved in the removal and replacement of engines. 

- Marking and identification of electrical wiring. 

REQUIRED INSTRUCTIONAL- TTME: 8.27, . hours - 



REQUIRED PERFOR>V\NCE STMDAKDS : 

- Removes and repJace^^s engine according to manufacturer's specifications. Engine 
is properly secured and operates properly. Flat rate + 20%. Observes safety 
precautions • 

- Takes all necessarv precautions invol- td in marking electrical wiring. 
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BLOCK OR DIVISION NUflBER: 8. Q TJTLE: Engine - Maintenance, Repair & Overhaul (cont'd,) 

TA.SK NUMBER: 8,28 TITIiE: R emove ^nd Replace Connecting Rods and Bearings, 

TRUCTIOKAL OBJECnVF - 8.28: Hov^ to Keinoy e and Replace Connecting Rods and 

Bearinqs. 



SKILiLf : (Process Objectives) 

8.281 - How to remove and replace connecting rods and bearings, 

8.282 - How to use plastiqauge. 

RELATED TFCHNICAL INFOIWVTION: 

"* Use of manufacturGr ' s spe.ci cicacions . 

- Purpose of plastigauge. 

- Cautions in proper assembly and torque. 

REOUIKED INSTRUCTIONAL TIi4E : 8.23, 14 hours . 

REQU"^RED PER''0Pi4ANCE STANDARDS: 

- Removes and replaces connecting rod and bearing. 

- Rod and piston is installed properly and has proper b aring clearance. 

- Flat rate + 20%. 

- Uses precision measuring instruments carefully and accurately* 

- Takes all necessary procedural precautions in assembly and torque. 
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BLOCK OR DIVISION NUMBER: 8.0 ' T-VPLE: Engine - Maintenance, Repair S Over haul (cont'd 



SKILLS: (Process Objectives) 

8.291 - How to remove and replace pistons. 

8.292 - How to use ridge reamer and cylinder hone. 



Rr:iJ\TED Tr::CHrJl"CAL .i.MF0KM7\TJ0N: 

- Ust-j c?r nirurui'ac Lur~er * s specifications. 

- RequireiaenL for 7'idgG reamer and cylinder hone. 



PJ:Qt;IR1^0 INSTRUCTIONAL TIME: 8.29, \2 hours. 



Rf:QUIREI) PF:R1*V)RM/\NCK STANnAi^X>S: 

- Roniover> and replaces pistons maintaining proper piston to cylinder wall clearance^ 
accorcinq to manuirac ti.irer ' s specifications. Fiat rate + 20%, 

- llsr^s proper tools and equipment taking all necessary procedural precautions 
required to assure proper engine operation. 



TASK NUMBER: 



8.29 



TITLE: 



Rejpove _pnd Replace Pistons. 



INSTRUCTIONAL OBJECTIVE'- 8.29: 



How to Rejnove and Replace Pistons, 
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BUX'K OR DIV;SI0N NUMBER: 8.0 TJTLE : Engine - Maintenance » Repair S Overhaul (cont'd,) 

TASK NUMBER: B . 30 TITLE: Romove and Replace Rings on Pistons, 

INSTRUCTIONAL OBJECTIVE - 9.30: How tg Ren^pve and Replace Rings on Pistons. 
SKILLS: (Process Objectives) 

8.301 - How tc remove and replav-re piston rings. 

8.302 - How to use ring groovG cleaner. 



RELATED TECHNICAL INFORMATION: 

- Use of manufacturer specifications. 

- Precautions m removal and replacing rings. 

- Precautions in the u^c of the ring groove cleaner. 



REQUIRED ir; :TRUCTI0NAL TIME: 8.30, 10 hours. 



REQUIRED PERI^ORMANCE STANDARDS: 

- Remover, and replaces piston rings, taking all precautions in replacing rings, 

- As.suros that all rings have proper ring end gap, according to manufacturer's 
specification. Flat rate + 20%. 

- Cleans ring qxooves with proper tool r taking all necessary precautions to assure 
correct engine operation. 
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BLOCK OR DIVISION NUMBER: 8-0 TJTLE: Kng ine - Maintenance, Repair & Overhaal (cont'd. 



INSTRUCTIONAL OBJECTI^/E - 8.31: How t:o JRemoye and RepI -e Crankshaft and Bearings . 
SKILLS: (Process Objectives) 

8.311 - How to remove and replace crankshaft and bearings- 

RELATED TECHT^ICAL INFORMATION: 

- Use of manufacturer's specif ications - 

- Precautions in the installation of bearings. 

- Use of plastigauge. 

REQUIRED INSTRUCTIONAL TIME: 8.31, 14 hours. 



REQUIRED PERFORMANCE STANDARDS: 

- Removes and replaces crankshaft and bearings, assuring proper bearing clearance 
according to manufacturer's specifications. Flat rate + 20%. 
Takes all precautions in installation of beax-ings and uses proper measuring 
instrument correctly. 



TASK NUMBER: 



8. 31 



TITLE: 



Remove ancj Replace Crankshaft and Bearings, 
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BLOCK OR DIVISION NUMBER: 8.0 T^TLE: Fngine - Maintenance ^ Repair & Overhaul (cont'd*) 

TASK NUMBER: 8.32 TITLE: Ins pect Crankshaft and Conn ecting Kod Assembly 

Using Mipromoters and Other EquipCTent. 

INSTRUCTIONAL OBJECTIVE - 8.32: How to Inspect CrankshalJt and Connecting Rod 

Assembly Using Microtnetera and Other Equipment* 

SKILLS: (Process Objectives) 

8.321 - Hew to inspect the crankshaft and connecting rod assembly using mic ^neter 

and other equipment, 

3.322 ~ Hov; to use micrometer. 



RELATED TECPrNICAL IKPORMATION: 

- Use of manufacturer's specifications, 

- Need for micrometer. 



INQUIRED INSTRUCTIONAL TIME; 8.32, 14 hours. 

REQUIRED PERFOlWiNCE STANDARDS: 

- Inspects crankshaft and rod assembly according to manuf acturer ' s specif ications* 

- Flat rate + 20%. 

- Uses micrometer being very accurate. Allows tolerances according to manufacturer's 

speci fications • 
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BI/JCK OR DIVISION NUMBER: 8.6 TITLE. ?:ngine - Maintenance, Repair & Overhaul (cont* 

TASK NUMBER: 8.^33 TITLE: Inspect and Correct Bearing Fit, 

INSTRUCTIONAL OEJK(;:ti\^ - 8.33: How to Insp^pct and Correct Bearing Fit. 
SKILLS: (Process Ohj. ' ives) 

B 331 ~ How to inspoct and correct jpearing fit, 

RELATED TECHNICAL INFORMATION: 

- l^nri of mciivufa:;! ur'^r' s specifications, 

- Ui-;e of plastiqauge . 

REQUIBFA) INSTRUC'j'IONAL TIME: 8.33, 2 hours. 

% 

RI-:QUlRr:;i) Pi::i<]'T:)Rf4ANCE STANDAIRDS: 

- Inspire ts bearing for correct fit according to manufacturer's specification. 

- iLses p] ai:tigauge and precision measuring instruments correctly and accurately. 



6 
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: Bnging - Maintenance, Repair & Overhaul (cont'd.) 

TASK NUMBER: 8,34 TITLE: Remove and Replace Camshaft, 

INSTRUCTIONAL OBJECTIVE - 8.34: How to Remove and Replace Camshaft, 



SKILLS: (Process Objectives) 

8.341 - How to remove and replace camshaft. 

8.342 - How to use c^unshaft puller. 

RELATED TECHNICAL INF0Rf4ATION : 

- Use of manufacturer's spe;.-:if icatlons . 

- Purpose of camshaft puller. 



Ri^QUIRED INSTRUCTIONAL TIME: B.34, 4 hours. 



REQUII^D FERT^ORiMANCE '^STANDARDS : 



- Removes and replaces camshaft using camshaft puller according to manufacturer's 
specif icaticns. Flat rate + 20%. 

- Uses special tools very carefully and correctly, with speed and accuracy. 
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BLOCK OR DIVISION NUMBER: 8.0, TITLE: ■ JCngine - Maintenance, Repair & Ov e rhaul (cont'd..) 

TASK NUMBI^R: 8,3 5 TITLE: Remove apd Replace Camshaft Bearings, ^ 

INSTRUCTIONAL OBJECTIVE - 8.35: How to Remoye and Replace Camshaft Bearing_s, 

SKIUiS; (Process ".b j^^ctxvos ) ' 

8.351 - flow to remove and r-^place camshaft bearings. 

8. 352 " How to uso cam bearing removal and insertion tool^ 

RELATED TEC! f:*" TKFnRMATTOIT : 

- Need for i:h.^ cam bea i . .iq remcval and insertion tool^ ' | 

- Manufacturer's ^;p(^ci ficaLioiis . 

I 

REQuir^:r) instiuk:tional time: 8.3 4_ _ hours. 

Rj::yUIKED PERFORjMANCE STANDARDS: ^ 

- Removes and replaces cajnshaft bearings according to manufacturer's specifications. 

~ Elat rate + 20%. 

, - lJs;es cam bearinq tool correctly and very carefully, with speed and accuracy. 

/ 
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AUTOMOTIVE TECHNOLOGY 



Special Tools and Equipment 
BLOCK OR DIVISION NUMBER: 8^ TITLE: Engine Maintenance, Repal 



Set micrometers 
Cam bearing tool set 
Cylinder dial gauge 
Valve griVder 
Valve 5et«^grindei 
Bearing leak detector 
Valve spring'' compresFor 
, Cylinder deglazing hone 
Valve spring tension gauge 
Hydraulic lifter tester 
Valve keeper inserter 
L-head valve spring compressor 
Ridge reamer 

Piston ring groove cleaner 

Ribbon feeler gauges 

Ring installer and amover 

Ring compressor 

Set of pullers 

Torque wrench 

Squirt can 

Rear main bearing seal inserter 

Tap and die set 

Spark plug tap set 

Valve guide servicing set 

Parts washer 

Crankshaft- damper' puller 

Camshaft remover and replacement tool 

Valve seat runout gauge 
. Inside micrometer set to 5" 
\Outside micrometer set to 5" 

Cylinder bore gauge 

Connecting rod alignment fixture 

^mall hole gauge 

Universal dial indicator 

Feeler gauge 

Straight edge 




T::sT ttek:. 

BLOCK OR DIVISIOh: . 8,6 TITl.E : En^inp M^ iintenance , Repui r- and 0 /crhauI 

Given an autcmobiie engine with the. :tx}\Rust system attached, tlic sccjci.' 
demons t rat =i . ttie abi to perforn ..i r/ o.: the tasxs listed to r.l»e satis j.act .•. 

of the instructor. addition, t\\e following conditions and performance st^in- 

dards will be applied tp all itcins: 

1. Student selects the cofrcct: tools, equipment and materials for tlie task 
and uses them properly. 

2. Work is done according to manuf a zturei'^ s specifications. 

3. Work is performed within the tim':^ limits of flat rate plus 20:'i . 

4. Safety precautions are observed. 

TASK 

i 

y 

8.01 Clean the engine 

8 a 02 KomovQ — a nd r e plac e — tka — tail .lip*? ■ 

'8 i 03 PvcmovQ — and roploco — ^ ho muffl ^ Ar ^ 

8,0A Inspect the exhaust system. / 

8.051 Inspect the exhav.Lst manifold 

8.052 Re.-nove and replace the exhau-it manifold. 
8.06 • Remove and replace engine mo int^. 

3.0 7 Perform operational inspection "^1; positiv*^ crankcase ventilation system. 

8.072 Repair or service crankcase vencilation system as directed by instructor, 

8.0' L Run a compression test. 

8.082 Perform a cylinder J.eakage t ist. 

8. OF Pe;-form a cylinder balance t>st. 

8.084 Diagnose valve train and head malfunctions. . 

8.09 Clean designated engine parts and' make visual check ^or condition and 
wear. 

8.10 Remov€> and/or repJ.ace the pan and valve covers. 

8.11 Perform an operational iaspe<:ti3n of engine lul:) ricatiniiY^s^-^s tern. 

8.12 Remove and/or replace designated gaskets and seals. 

8.13 Remove and replace t^he liead :;oS>.et, 

V 
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TEST 


LTEMS (Co:; ' • . 


BLOCK 


OR DL VIS 


lOU : d.O fM/L'M'1: lui^.Liie 'laiutenanc 


TASK 










8. l -i 


]" n } • c 




.1 




f .. .! M 


j lis 


!. vej; , 






8. J.52 


Remove 


o nd 1 ci->iace 


'. Vci L ves , 




8. 16 


Cr i-nd 


Valves • 






8. 17 


Kec^ u r L" ac e val s c a t s , 




8. 18 


F.emove 


and/or rep.L 


ace valve 


Lif cers , 


8, 21 


Machine vulve guides for spe 


cial seals - 


8. 22 


KemovB 


and/or replace the oil pump. 


8. 23 


Re oii r 


oil p unip . 






8. 26 


ReiTtov-?. 


and rep ' ' 


" i i!i 1 nj;^ [;,e 


irs and chain?: 


8. 25 


Remove 


anci replace 


f l>^:heel . 




H. 26 


Remove 


and replace 


r ] ywheel 


-in;; gears . 


: ) ' > ; 






'-'lip:! ne 


f r jm veh 1 cl e , 


8. 28 


Kcmov 


a. I rep1 .-ice 


desij'^natc^ 


1 c.int' ecting- r 




Remo V J 


and re; . 


desigiiat. e- 


i piston (s ) . 



8.30 Remove aa^l rpp'i.^re riil^^s on ^les i.gnated piston(s). 
8.,"^' RoDOv?. and r»"pl- r. raiilc.sh. af - aid bea^ing-^, 

8.32 Inspec.t cr^uik.-^l) "i I i and at h^ast: one connecting rod assembly usine p:icro~ 
nie^ers and required equipmen :. 

8. 3 J Ia:ipect and coireci: bern'jn); "it. 

8.34 K'. ::iQve cind rep.l£u:e the ^shafL, 

8.35 isOinove and replace camj^ualt beai'lngs, 

i.ii'Ji-, 1: t(\'-ting purpo'-.i'S , osati,- ac':ory first time perform.' ncc- of certain tasks 

v;hich requLre repetitivf^ ".'Il.s, •)«'^: ;;rLnd valve^r' , may be consJdercd a:s adeqn >te ev- 
iiirnicp of tiask p<;r fo man ■ q n.il ; f l c at: itm . (^This perfo.rmanre would permit: a number 
of ^^tudents h^' t.M.M.fd on the same task in less time.) 

pnf/^"2: Sr.udent.s mtis t meet required performance standards for at least 80% of the ^ 
UH^M > in the block of instruction to be cerci^e^^as occupationally qualified. 



\ 



iilA'TK OR DIVISION NLIMBKK: 8.L) TITLE: Au tomotive gngine^ M.i i ntC'iuu' ce and Re[-'!^j- 

(En gine E.v liaur. t: Sx^stom) 

\ 

1, T.ist tho typt^iy oi exhau.st sy.^i'iiis, 

a . _ T T .s ,s o n r ! . i i aus t p i ^.u- ; , rau f 1 ' v : r i ' " tall o ipo 

♦ 

b. _^ Us<?s two .separate exha^jst pipe:w ii;i.i-:f lers , "iivJ 

tai-l pijies 

2. Describe the danger eJ: a leakij.g ^ixhaust syi^tein or operating an engrjv.: vii 
a clc^sed lihop. 



Describe the causr of inte^na^- exiiaust system corrosion. 



Describe the cau<;e of: externa', exhaust system corrosion. 



= 4. The student sliould demonstrat' the ability f.o pertorm the foi.U 
the sat is fact- ion of the ins trur:LO:: . 



'jbs to 



a. Remove and replaf:e an exriaus . inc^nifold 

b- Remove and replace an exh£uist pipe. 

c. Remove and replace a mufflr^r. 

d. Remoye and replace a tail pipe - 

e. Service a manifold heat coi>t.r<.)l. 



TEST ANSVJERS : 



a . 



Single 
Dual 



2. Exhaust gases contain carbon monoxide^ a deadly poisc.i. 

3. a. Water caused by tlio combustion proces:; collects in the muffler; 

corrosion is extreme if vehicle is used pr larily for short drives- 

b. Rusting occurs due Co rainy snow, and humidity; corrc»sic:>n is 

accelerated by Llie use of :ial i on icy road surfaces. i 

i 

4. Performanccj skixls will be evaluated by the instructor, i I^.nuf ac tur^r ' s 
specifications and flat rate plx^s 20% apply. 
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ARTICULATION RESEARCH PROJECT 
Instructional Guide 



PROGRAM: Automotive Meehanlcrt (DCC V-03) 

(DPI Hiph Schools - N/A) 

COURSE: AULomobtle Heater and Air Conditioner Maintenance and Repair (Block 9.0)* 

COURSE DESCRIPTION: Department of Pub! Lc Instruction - Not identified as part of the 

primary areas of emphasis in current courses of instruction. 

Department of Community Colleges - AHR 1101 Auto \lr Conditioning. 

INSTRUCTIONAL CONTACT HOURS: High Schools: None, (This course of instrxiction will 

not be taught at the high school level, 
owing to the lack of instructional time 
and complex equipment requirements.) 

CC/TI: 14 6* 

(*Note: Additional instructional time provided in 

Block 12,0 - Automotive Servicing- Instruction 
required for Block 3-0 Automobile , Heater should 
INSTRUCTIONAL OBJECTIVES: be conducted concurrently with Block 9.0) 

""Hinh Schools: Not taught as a high school course of instruction. 
Post-Secondary Schools; To provide the learner with the necessary occupational 
Instruction and opportunity for practical application to develop the skills and 
knowledge of related technica] infoirmation necessary to qualify the learner tc 
inspect, service, maintain, repair, or replace comr aents of the automobile heater 
^nd air conditioner systeip, according to the manuf jturer's specifications and to 
meet industry performance standards- 



QUALIFICATION CR JOB SKILLS GAINED: 

Su -essful completion of this block of instruction and Block 3.0 qualifies the 
lea. er to perform the inspections, ser-^/ice, ntaintain, repair, or replace, of the 
components of the automobile heating and air' conditioning system. '^Jith valida- 
tion of this qualification by performance evaluation, using industry standards plus 
Block 3.0 (Automobile Heater Maintenance and Repair), the learner is considered 
to be qualified as an Automotive Heating and Air Conditioning Technician. 

PREREQUISITES: 

High Schools: Not applicable / 
Community College/ 

Technical Institute: I^lock 0.0 (Introduction to' AutomoLive Technology) 



TERFORMANCE EVALUATION: 

Test items for end of cou*Js^ evaluation foi job or ad^^anced instruction qualification 
are provided. Tnese test :ems emphasize demonstrated performance, but also include 
a requirement for kiiowledgt. of related technical information. The test items are 
outline in nature and require specific data to complete the situation or problem, relate 
directly to the instructional objectives and are ^onsidvered to be both valid and reliable. 

EC^UIPMENT REQUIREMENTS: 

The general equipment list is attached to the last block of this program of instruction- 
^--clal equipment and tool requirements peculiar to this block are attached. 

applie'n o all instructional objective page titles in Block 9.0 

2:'\ 



ARrit:fjr.ATioM research project . 

OCClfPATTONAL TASKS AND INSTRUCTIONAL REQUIREMENTS 

Automotive 

// 

BLOCK OR DIVISION NUMBER: ^-0 TITLE: fiutiomobile Air Conditioner Main t enance & Repai r 

TA:-K NHMBKR: TITLE: K emgve and Replace Air Conditioner Fan Motor. 

INSTRUCTIONAL OBJECTIV.- 9.01: How to Remove and Repla.-:e Air Conditioner Fan Motor - 
SKILLS: (Process Objectives) 

9-011 ~ How to remove and replace the air conditioner fan motor. 

RELATED . .. -v:HNICAL INFORI^TION: 

" Know correct procedures for removal of fan motor. 

- Applicable shop manual - 

- Manufacturer's specifications, 

RP:0ITIRED "instructional TI^IE: 9.01, 2 hours. 

REQUIRED PERFORMANCE STANDARDS: 

- Performs task in flat rate + 20%. 

- Motor operates prooerlv and no. noise. 
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BLOCK OR DIVISION MUMBKRr 9>0 TJTLE: Auto mobile Air Conditioner Maintenance & Repai r 

(cont'd, 

TASK MIJMBER: 9,02 1 TITLE: pisclifiirqe Air Conditioner System. 

INSTRUCTIONAL OBJECTIVI. - 9.021: How (lo Oischarqe An Air Conditioner System. 

SKILLS: (Process Objoctivos) 

9.0211 - Flow to usf) a manifold gauge set. 

^,0212 - How to discharge an air conditioner system. 

9^0213 - Hov; to pGrfonn a pressure test, 

RELATED TECHNICAL INFORMATION: 

- Fundable: . :.als of ref ricreration . 

- Air conditioner components. 

- Safety rules in the discharge of an automobile air conditioner, 
" Purpose of pressure test. 

REQUIRED INSTRUCTIONAL TIME: 9.021, 4 hours . 



REQUIRED PERFORMANCE STANDARDS: 

- Observes safety precautions correctly. 

- Performs task in flat rate + 20% time. 

- Hooks up manifold gauge set correctly. 
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BLOCK OR DIVISIOM M.MBKR: VTTLE : Autonv.bile Air Conditioner Mainto na nce . Repair 

(cont'd.) 

TASK NUMBER: __JKn22 TITLE: . Hv acuate and Charge An Auto Air Conditioner .gy.fpn,. 

INSTRUCTIONAL OBJECTIVE - 9.022:. _ Ho w to Evacuate and Charge An Auto Air Conditioner 

System, " ^ — 

SKILLS: (Process Ob j ec{;.i ves) 

9.02:^1 ~ Hov to use a vacuum vump . 

9,0222 - How to evacuate and charge an auto air conditioner system. 

RELATED TECHNICAL INFORMiVTION : 

- Fundamentals of refrigeration. 
~ Air conditioner components. 

- Know procedures in the use of the manifold gauge set- 

- Know procedures in the use of the vacuum amp. 

- Know saf-tv considerations in the chargin of the air conditioner. 
REQtJIRED INSTRUCTIONAL TIME: 9.022, 4 hours- 

REQUIP^D PERF0Rt4ANCE STANDARDS: 

- Observes safety precautions correctly. 

- Hooks up manifold gauge set correctly. 

- Hooks up vacuum pump correctlv. 

" Performs task to manufacturer's specifications." 
" Performs tar^ in flat rate + 20% time. 
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BLOCK OR DIVISION NUMBER: 9.0 TITLE: Automobile Air Conditioner Maintenance S R epair 

(cont • 

TASK NUMBER: ' 9.023 TITLE: Perform A Leak Test on the Auto Air Conditioner Sv tem. 

INSTRUCTIONAL ORTECTIVE - 9.023: Hov... to Perfopn A Leak Test on the AutO Air Conditioi.Br 

System, . ^ — ~_ . 

SKILLS: (I '^-ess Objectives) 

9.0231 - How to use, a halide leak detector, 

9.0232 - Hov/ to use an electronic leak detector. 

9.0233 - How to perform a leak test on an' auto air conditioner, 

RELATED TECHNICAL INFORMATION: 

- Fundamentals of refrigeration, 

- Know air conditioner component parts, 
" Operation of the halide leak detector, 

- Ooeration of the electronic leak detector. 

- Safety precautions, 

REQUIRED INSTRUCTIONAL TIME: 9.023, 4 hours, 

REQUIRED PERFORMANCE STANDARDS: 

- Observes safety precautions, 

- Uses leak detector correc "y. 

- Performs task to manufacturer's specifications, 

- Performs task in flat rate + 20% time. 
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BLOCK OR DIVISION NUMBER: 9,0 TITLE: Autopobile Air Connitionor Maintenance & Repa ir 

(cont'd, > 

TASK NUMBRR: 9.03 TITLE: l^emove and^ Replace Drvei. in A ir Conditioning Unit, 

INSTRUCTJONAL OBJECTIVF: ~ 9,03: How to Remoye and Replace Dryer in Air Conditioning 

Unit, 

SKILLS: (Process Objectives) ' 

9.031 - How to remove and replace drver in air conditioning unit. 

RELATED TECHNICAL INFORMATION: 

- Know air conditioner components, 

- Fundamentals of refrigeration, 

- Steps in discharge and evacuation of air conditioner system, 

- Steps in performance of leak test of air conditioner system, 

REOUIRED INSTRUCTIONAL TlME : 9-03, 6 hours. 

REQUIRED PERFORMANCE STANDARDS; 

- Observes safety precautions, 

- Dryer should be installed according to manufacturer's specifications with 
no leaks- 

^ Svstem should be evacuated and charged correctly, 

- Performs task in flat rate + 20% time. 
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BLOCK OR DIVISION NUMBER: 9,0 TITLR; Aatomobile Air Conditioner Maintenance & :;^epair 

(cont'd. 

TASK NUMBFIR: P. 04 TITLF: Seririco Air Conditioner Control Cables and Switches. 



INSTRUCTIONAL OHJECTTVF-l. - 9.04: How to Sijrvice Air Conditioner Control Cables a nd 

Switches^ 

SKILIiS: (ProcQS?: Obiecti.ves' 

9,041 - Plow to service air conditioner cables. 

-^,042 - Wa^' to diacfnose control ceible troubles, 

9*043 - Flow to replace air conditioner control cables* 

9,044 ~ How to .service air conditioner switches. 

9-045 - How to diagnose air conditioner switch troubles, 

9,046 - How to replace air conditioner switches. 

RELATED TECHNICAL INfl-^ORMATION : 

- Applicable shop maniial. 

- :\now steps in diaqno Lnq control cable troubles. 
Kjiow steT)s in i Placing control cables. 

- Know steps in diaqnosinq switch troubles, 

- ICnow stops in replacinq air conditioner switches. 

REQUIRED INSTRUCTIONAL TI^E : 9.04^ 4 hours. 



RE?>U1 



RED PERFOR^IANCE STANDARDS: 



- Cables work freely and correctly to manufactur'^r * s specifications, [9.041 & 9,043] 

- Performs task in flat rate + 20% time. 



- Switches work freelv and correctlv to manufacturer's specifications, [9.044 & 9.046 

- Performs task in flat rate + 20% time. 
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BLOCK OR DIVISION NPMRHH: Tia'TiE: Automobile -Mr Conditioner Maintenance & • Repair ^ 

(cont'd-) 

TAf^K NUMBER: 9 , TITLE: Remov o and Rep lac e Freon Control Valve in Air Conditioning 

INSTRUrTIONAr. onjI';ci'TVR - n.os: How to Remove and Replace Freon Control Valve in Air 

Conditioning T^nit , 

SKILLS: (Pvjc.vs.s Obit}ctiv. s) 

9. 05 J - How to diaQnone freon control valve - 

^.052 - Uovr to remove and replace frreon control valve. 

- Wow to remove and replace P.O. A. valve. 

9.0 54 - How to remove c^md replace K.P.R, valve, 

RELA?»j;n TECH\MCAL IJIFOR,^ iATION : 

- A^:^nli. jablo shoo manual, 

- K p. c, w .- ; a i': e t y . p r:o c a u I*, 1 o n r. , 

-■ Know ail' conditioner fundamentals. 

- M10W air conditioner components/ / 

- Knov7 steos to discharaG, evacuate^ and charge an air conditioner gvstem. 

- Know steps for leak test and pressure test of air conditioner system. 

REQUIRED INSTRUCTIOK^AL TIME: 9.05, 6 hours 



REOUIRED PERFORiMANCK'' STANDARDS: 

- Valve works properlv with no leaks according to manufacturer's specifications. 

- Evac tes, leak tests, end charge:^ the svstem. 

- Performs task in flat rate -^^ 20%, 



o ■ • 
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BLOCK OR niVI.STOM khiMHKR: 0_ T rTI^K : Aut.omo h ile Air Conditioner i^ainte n ance S Repair 

(cont'd.) 

TASK MUMBF.R: _ . ^Ti.'i.f':: Re move and Replace Expansion Valve in Air Conditioning 

^ Unit. 

INSTRUCTIONAI, ORTl'C'^IV'j'; - Uow to Remove^ - and Replace Expansion Valve in Air 

Conditioning Unit, 

SKILLS: [i'roce^yy 0>--i m. i v v; ) 

9,0hl - Hew to remov • and r^^place expansion valve in air conditioning unit, 
Q.(^fS2 >{ow to di ' r;v'>rr^ I lie expansion valve, 

RELATED TECHNICAL T NFORMATTOrj ; 

- Know r'.'f ric/erat' i.on fundamentals. 
Know air conditionnr comoononts. 

- Knov/ -safoty precauLions . 

- Know pTi'opor snq\v>n.:;o of stops to romove and replace expansion valve. 

- Know steps to diagnose, the. expansion valve. 

- Apf-iiicable shop manuals, 

- Know proper steps to discharge, evac '^te, and charge air conditioner systems. 

- Know steps in leak test of air' conditioning system. 

\ . 

REOUIRtJJ INSTRUCTT-^NAL TIME: 9.06, ^ hours. 



REQUIRED PERFORMANCE STANDARDS: 

- Valve work.s properly with no leaks, according to manufacturer's specifications. 

- Student evacuates, leak tests, and charges the svstem, 

- Performs task j.n flat rate plus ?.0% tiuie. 
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BLOCK OR ntvruoi. m:MBr:P. ... :Lli.^ '^^TTr.K : Automobilo Air Co nditi oner Maintenance S Repair 

(cont'd. ) 

TASK mnmn: J^^-^.:„ TI-m:: __,:c.nuvo and Replace Compressor 5ea l^._ 

iNSTRdCTIONA. • Im'T r- n ; Mfuv .to jvmov e and Replace Comp ressor Seal^ 

^.i)7L - t r.;-:-K.s/'^. .'>nd r(.>pl.:.co <:(:imoressor ^feals 

vK'wll - <-;one]:ai Motorr. Air Conditioner, 
'"'■.0'/^? Vcrk Mr ( Vrnd i t i oner , 

^'),rr;] • - T.M-:;j.,n.s^^]i Conditioner, 

•^nyi'i • ^Mirvsi.M- Air Co'ui i-t:i oner . 

r)':L/vTED TrsCiIN'lCAb ir; l'ru;^M/: TON ; 



- Know r(}fr\qoratinn f nndamen l:a Is . 

- K^iow t.i I : ■ r-Dnd i 1: i f\ u . r rovw lon f -i ; t s . 

- Kjiow :3. t (:y f . recaut. ion r> . 

- Know slops to leak ^-st; the nir conditioner system. 

Knov; stopc; to rop^Chc- I uo sealr, for each manufacturer's air conditioner. 

^now s^-.t^ns ^- n disc-hnrr^c, c;vacuate, and cl^iarge air conditioner systems. 

- Sr.":* ai Ji. <. icvihlt^ siiop, Matniais. ^ 

- Sefj nanufact:urer ' ^-r^p^^r r;] cation?^. 



" i -ii,. ).t... nours. 



REQUIRED P^:Px'0^:^^A^;Or: S-t'AN'DAUOS : 



Seals r.stallod proporJ / accordinq to manufacturer's specifications, with no leaks. 

- Evacuates, leak tost.?, and charges the svstem. 

- Performs task in flat rate plus 20% time. 



/ 



o 
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Bi/X'K ^1 1^'" ■ ■ r^»^; ' . v • :i - ; '''v \vi t (ieik )h i 1 < • Air C'tMidi t:i onor Maintonarcc & Repair 



(cont'd. ) 

TAF;K NUM^'R: ^' i:'*":,!; : ^^--'^i-'^/r^ nnrl Ropln m Conclon r>er in Air Cond itioning Unit. 

I \VSTR(jC"'IC)Mv^ ; ' wt.i.v I \-;. ; ^. . f ; How do Uomovt-^ and Replace Condenser in Air Conditioning 

SKTr.r.?> : • (Pr-)ro-;- Oh 

* • ■■' > r^nr^'v" ■^ place ':ondensoi: in air conditioning unit. 

- Knnv/ - Lr ' :ond i t loneu co ar>f ^-^-ncs . 

- S e r-t : : ? ] i c aj^^ o v; h on : " . i a ; ! a 1. r; . 

- Sen iTj<:;ar f/rt^:..ari^:- V. . : j/i I: i.oas - 

Know : ta Tm'--- . civafa la i on , and chart^jing of air conditioner system. 

- -Kncrv .-M:pr' .i ■ rak t- -ra; at^ nroa ;ure test of air conditioning system. 

" Know 'pp.-. f:rv;^ r< in and 7'a > 1. acornen t: of air conditioner condenser. 

i:r:-'UJiTn-r) :n ^T*^-JCTT'.r-Ar, tt'--^^ ^ hours. 



~ C'ond(av:t/f : n.-r L I I ; i^ot u: r la/ , •.i.th no leaks, according to Manufacturer's spGcifi.-^ 

aa t i ~ : . a' . anr] c: p].> 1 \ a a a i. a a 1 lOp rii, i nua 1 . • ' 

- avaciva Lnr; , leaV. car^iis, and charges the ^,air conditioner . 

Perfoii.;; ::ask in flat:' rabe plus 20% time. / , . 



EMC 
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(c'f)nt''cl. ) 

I'I'i'' JJ^ ' CV)!)' i 1 1: inning Wiiit;. 

; '.'.1' i. J:±'i:' l:3iL' ^ Kva jjorator in jVir Condi fi on inq 



"■ 1 1 ' >.'Mt n i: ill sir conc.i i inninq unit:. 



air condit:.ionor svstem. 
' .«! 'ji a i i' conditionGr system. 
it"<u- ii or in nir conditioning unit. 



acc'i^rMinq to inanuf actuirer ' s 
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^ 'i"T^''Ll<: : Automohilo Air Conditionor Main t enance & Repair 

(cont'd. 



Jv^^[)air or Remove .yid Replace Air Conditioning 

Comoro ss or . 



How to Repair or Remove and Replace Air Conditioning 
Comrjrcj^sor , 



r 

i-i t-.ools required for task, 

ikI replace air conditioning compressor. 



- Kur- ixa \~r^ \:v r"< Mill i < >!-t!^ , 

- Ku'-y/ ,!ir (^'>M< i ^ : ' ■ :■■ ^ -i-n^oncnts , 

" ■ ■■■^ . . : i j .;.M V ' ' ; ■ ' ' I 1, ■ 11 1,1 Is , 

~ ^eo r'~i:\\\r\.:[.\\r:^'i-' •\ f^-: ii-.- i. f ications , 

- Kno\* '^f-.'i-.r, .iis r^nrMo, ovacuate , and charge air conditioner system. 

- K:\o.. r.::.ir'P'- o : p k ; nnd pressure test' an air conditioner svstem, 
<now r>tcpr. to r-'iv-^v - nivi replace air conditioning compressor, 

- Knov/ special tool:; r.-^rfuired for tasK, 

REQUIRED IMoTRUCTIO:;.^.;, TIMI-:: 9,10, • 6 hours. 



REQUIRED rKRrORMA?JCE :?TAi IPARDS: 

- Compro-Sb'or ins 1 ] wri correctlv accordinq to manufacturer's specifications, 
vw'itl^ no lea):s. -'^t^:- si^ecial tools properlv, 

" Ev<:icu:it:es , leak Lcsf::;, and charges the system. 

- PorforiHo t:ar.k in ;;lai: rate plus 20% ■ time , 
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BLOCK ('iK D I V ' iTwN M ^r: i ' •. : ' - ^ 'm t'] ,f-: : Aut.o mobi lo Air Con d itioner Maintie nance & Repair 

(cont *ci, ) 

TASK NiJMI-ER: ').]]. TITl.K: Install Air Conditioners in Vehicles. 



INSTRUCT JOMA:, oan- ^ .T I \^5-: - flow to In^- tall Air Conditioners in Vehicles. 

SKILLS: (r-- . ^ -! i v.-;) 

0 . 1 1 1 ■■ ■' . ■ i> i' ,,iy ccMidi ti onc^rr.; in vehicles. 



Rr:LA'"::; ^ v:--,t;m; ■ 

r> ■ ir^j ' 1 i r: ^ i }'> 1 n i oi; i tin ^■i J • ; . 

- "^-o m.iir : ^ ■ r^'r ' :^ : ■ ; ' : i i' 1 ■ -a tions . 

- r :,ov,- ;•{■ {. • > ^ j- ,'-^ , ■ ' vacvu'i {:e , and charae air conditioner system. 

- Kt.i si;-':":; ■ ;-.n "]'>:.:. ^•■r.\: .ni'] performance test an air conditioner system. 

- >'.'i-:>w r'-.'^Mi r^^' "v : i '^rn] r , their purpose and their use. 



RFrnilRTO l^j:.r!~^*CTTOM:\L TT'-;-: : ^.11, 10 hours. 



- In.^t-.a'' 1 air conn i iLonor correctly according to manufacturer's specifications, 
witii i";o leaks. 

- Evacur: iVv^«^ , leak hc-stn, and charges the system. 

- Perforrr'^ task in flat rate plus 20% time* 



EKLC 



MiAH'K OK Pi' 'ii':!!::- • .1 i'i'.'t,;;: Au 1 ( )! ) i 1 1 ^ Air Pmik 1 i t i r)U( ' r M . 1 1 u I : o i c Rop air 

(con* 'a 

•i'A.SK : 1.1': .wvi.;:: dd Po):i;(>ni\nnf;c of 'rhf> .Svritom. 



'■ ' )';';..;) n I ,1 i. ]■ >Mi 1 i t i ( i;u ■ I . 



. . — .- , . a. 



" ' ■ ■! i"*/' : . 1 ;],-■• I ^ !> t (• p. i 1 1 (- i cms . 

~ f -^s t.< . t < 'qu i I ^iiH t , 'i J rr< (. ly r\r< 'ort ! i m- f to m.uiii racl:uror ' .specifications. 
- I\M^f:rir:;i t '':'") r i t :[ I v , -o rt] i n< f l.c) m.inu f ac t:uro r ' s specifications. 



7 



\ 
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' * Aul.omoliilo Air CondlLionor Maintenan ce & Re pair 

(cont'd. ) 

niacji'pose Air Conditioner Malfunctions. 

H ow to niar|no5e Air Conditioner Malfunctions. 

" ■ ■ ' i n^t:>(v:,^ w ("Olid 1.1: loner malfunction:-;. 



■ n nvf r o r i q o r a t: i o n 1 1 d , i : n r n I: n I > . 

• jW <.i i r cond i t v on c r c ot'::noi > n n L 5.i . 

1 o V c o r r d c t r>acn t v p 7' c ; i n t i r > ;i s , 

- Krow i.4t-ev^-^ f:o pro>3r;Mro ?p.st:, pcrf. Tiaiico te:^t, and leak cest an air conditioner 

- Kr^ow t.h'i" "te;;.: [n n i.nM nrv'-w^ nir conditionGr malfunctions, 

- Know ;i.)w to u^-^e nrvp.i ictih 1 o 'hop manuals. 

^r:on.rp.KD im.^tructtonal tlm}-:: 0.13^ ps^ hour::-^. 

\ ■ ' ■ 

REOUIRRn PEF-.^ORVANCr; .STANDARDS: 

r 

- Conducts p(irforn\ince tr^-;t and pressure test correc Iv according to manufacturer's 
P pp c i f i o:a t Lon s . 

- Uses test equipment correctly according to manufacturer's specif ications • 

- Detect?^ pi;oblem [if anv] and makes correct diagnosis. 

- Perfonno tac-k in flat rate plus 20% time. 



3LOCK OA ni/'T I.. >M r'UfM.t .. . , 
TASK NUMIU-R: . ' ] Tr'^.K: 

iNS'^RtJcrro::;;;. iMvi: - m.i ;: 



2:)i 
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BLOCK OR DTV 1 . : i ■ 



TASK NrjMl^i-:;': 



^ ^mH^^ll. Air Ccjndit : ionor _J1a i n b nnance & Repair 

(cont'd. 



0.1 I 



TNSTHUCT Pl iu'AT, " )U.j Hi "V 



' ' ^1'' • ^'<'PrM|- An«:oin.it:ic Air Coitd i t: i.o ner a nd H eater System 
_ V'i cuup) ( .au|^1; Uoctrical Ci r c\i its, 

• ^1 ' j>'^^J,'j ^jlQj_^__A^^AQ^^^^ ^_ ^'^^'^^ ^ ' ' ' ''^^il and Heater 

_^ >.-1^'''"'J-l-J!^ y^^c u^Jin and Electrical ) . 



• ^ - 'ii'W : V) roi'iiii: .lu i oinc< tvi c air conditioner and heater svsteir. vacuum circuits. 
J ':.1'J:'^ Wow r<-^ rojviiu auf.oina'; 1 c air conditioner and heater system electrical circuits, 

RKLATF.n TECIINICAr. JNFOR'-tATIf )N : 

- Know r'-'quired f^afct y prr't:auh ions . 

- Know required si^ocJ.il f.ool.s and equipment- 

- Know r- . : icjiMrat: on fundanionl aln • 

- K.nov/ a I r cond i. t:i anL} r com^ >on^^ n ts . 

- ;<now h^alor f iindament:a Is and f:oTTiponents . 

- Kn ow a p ] i c a 1.) 1 e ^ho p ni a 1 1 u a 1 r, . 

- Knov; ••.Lope; t:.o diaono-.i^ var'uuui cjrcuit:s. 

- Know steps to diaqno:;o olocl:rical circnilr;. 

- Know manuf eicturor ' fipcjoi f i cat ionr. . 

REOr.IIRKO TNSTn'J^'TTONAr. 'Vmv.t 9.14 r ]iOUrs. 



REQUIRED PERl-'ORMANCE STANDARD.S; 



Uses air conditioner tester correctiv according to manufacturer's specifications* 
Uses electrical circuit test GquipniLMit correctiv according to manufacturer's 
specification:;. 

Conducts po]"forraancc test uC aLr candit:ioner system. 
Automatic air coiKlit:i oner v; ;;:k:,) nropcrlv, with no leaks. 
Performs task in flat rate p.lus 20-?i t inv:> . 
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AUTOMOTIVE TECHNOLOGY 
Special Tools and, Equipment 

BLOCK OR DIVISION NUMBER: 9,0 TITLE: Automobile Air Conditioning Maintenance 

and Repair 

Voltmeter ^ 

Anunnter 

Ohinmoter 

Vacuum tester 

Test light-non powered 

Goggles 

Refrigerant leak detecter 
Thermomotor (2) 

Compressor service valve ratchet wrench 
Refrigerant container valves 
Compressor oil dipstick 
Air conditioner charging station 

(Includes vacuum pumps, manifold gauge set, refrigerant reservoir) 
Special tools for particular compressor being serviced 

(Refe^r to Shop Manual for tool niombers and application) 
Freon can tapper 

Air conditioning special. too] set 
Air-Care tester 

Automatic temperature control tester 



ERJC 2S'3 



\?r.)CK OR DIVISION NIJMBKK: /,>,0_ TITLK; AuL omobilu Air Coiui[l_x r>n iuj .imni^lMML . . B^l^^ 
Related lochii..;! I ii fnniul i on . MuJUpIo fiuMro - Circle, the r.«-rr u-l .iit.'; 
1 The comi>t o.ssor sucLion si.rv3,co v.-ilvt,' inuiintH 

a, th(^ N'v.- i;Lt;;,.>»r/.\? 

b, tho hi(jh-prt?L;nuro :-..i.<i(-^ 

c, boLh low- ,ui(I iiiqh [w rv;:;nre 

2. The cumpres.>.r ..orvico v. Ivo.; are in the f ron t-seatec! position when they are )-otatGd; 

a . to t lie ii\id~posi L i'>n 

b. fully ci>ujiterclockwi sc 

c. fully clock wise 

3. In what position are th. service valvos when Ll,e .system > .s normal operat ion? 

a. front-seated 

b. back-*seated 

c. mid-position 

d. it does not matter 

4. When the manifold gauge set is connected into tho refrigeration system, the gauges 
will indicate pressure with the gauge set valves: 

a. closed 

b. opened 

c. in any position 

5. In order tc install the manifold g:iugc set, the compressor service valves must be: 

a. fronc-seated (clockwise) 

b- back-seated (counterclockwise) 

c. in the center (mid-position) 

6. Th> refrigeration system pressure test ls performed v,x:>-. tUe manifold gauge set valves: 

a. closed 

b. opened 

c. either opened or closed 

7. Which of the following xs considered to be the normal range for compressor auction 
pressure? 

a. 350-500 P.S.I. 

b. 180-225 P.S.I. 

c. 10-20 P.S.I. 

8. During the compressor test . . . the refrigerant syst-m should be operated £or a maxi- 
mum of : 

a. '.0 seconds 

b. 30 .-seconds 
30 minutes 
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BLOCK OR [)\'J 1 SiCiN NUMl.^KR ; ( ' 'rril.L': ; _Aiit uuio^ l-^e pair 

^ " (<T>nt 'fl. ) 

a. at nt'»rinal opoi;<i t- i ntf t eai])»^rat\iri 

b. at ifiln r>f>eed 

c. lairnt'd c>£f 

10. A lanjv J ef.'-.iqtiiant Ir'cik w i I L tu.;i tiU' I imK fi» ^ t ccM-j )r l"iai\b^ li.oi(i i;aie bhut • 

;7_. a. *q::o,o.: i sh -yoll • >v/ 

b. bright h.liic or i)in.iU\ 

c. scarlet red 

11. The frig(:rant system sho\ l.cl be eva<.uat.od wliencvcir the: 

a. compressor is rep iac.rd 

b. syb^tfin has been op(Miod 

c. compressor is LsoiaLed 

12. Generally ... it takes about 20 t»o JO ininutes of vacuum pump ci.. ration to evacuate 
the system of all: 

a. refrigerant 

b . air 

c. moistiure 

d. all of the above 

13. A partial charge of refrigerant is recommended: 

a. when the system is low on refrigerant 

b. when outside air temperature and humidity are higii 

c. when the condenser is hot 

d. for leak testing purpose's 

14. When charging the refrigerant system . • • the R-12 container m\ist be: 

a. on its side 

b. upside down 

c. upright 

15. The compressor oil level must be c)ieckod: 

a. each year 

b. after system evacuation 

c. after the? system is charged 

16. Whicn of the following is considered to be the most important when checking the 
compressor oil level? 

a. back-seating the compressor service valves 

b. discarding and replacing the oil fill plug 

c. making sure the dipstick bottoms in crankcase 

17. The boiling point temperature of Ref rigeran t-12 , when r.ot co if ined is: 
a. 32** 

ERJC ^o"^ 22° below 0 p _ 



BLOCK OH L)1\;l:JI0N NlJMiiMR: J^^^tL TITLK : AuLoinobi.Io Air Condi Lion i luj M<iui( cnrincc> and Kt?]^>cii£ 

(cont" d. )' 

18. When liho R-1.2 liquid is r(?lcasod from a contaiiun;, ^.ho: 

ti, proij.sure is lowt-^rcd 

b, boilinq point is lowi^rcd 

c, litjuid boili: into a vapor 

d, all of the above 

--9, The air conditioning com[)ressor is dusicjnod to compress. 

a, li(.{uid 

b, vapor 

20. When the refrigerant vapor is compressed into a .<;mallor space, the vapor temperature 
is: 

a, lowered 

b, rair;od 

a, remains the same 

21. When the refrigerant in the system is pressurized, the boiling point of the refrig- 
erant is: 

a. higher 

b. lowei" 

c. the same 

22. The condenser changes the R-i2 to: 

a, low pressure liquid 

b, high pressure liquid 

c. low, pressure vapor 

d. high pressure vapor 

23. In the condenser, the high pressure R-12 vapor condenses into a lieuid because: 

a. the boiling point is high 

b. the pressure is high 

c. the heated vapor temperature is lowered by the cooler outside air 

d. all of the above 

24. True or False: 

The Receiver-Dehydrator acts as a storage tank for the R-12 vapor as it leaves the 
condenser. 

• 

a. True 

b. False 

25. The expansion valve control^ the pressure/temperature relationship in the: 

a. condenser 

b. evaporator 

c. receiver 

d. compressor 



B1,0(.:K ok l.)I7i:'I<'N MtiMMl',U: , 0 Tl'ri.K: Aut,( ant ■ i N ^ A i i; C<.>m^ i i t i on i i Mj.n nj^^ 

(Cc)nt-.'(KT 

*u <: i| »< 'ti< '* 1 

27. Tho f.^xj Miv:; i oti v.ilvi' ch.uufor. t.ho hicjli [vrijsi.airo K-.!.:^ li([uid to a: 
a. hi'. (h ] ui.o va['ur 

c. hi«:jl^ [iror^/airo J iquid 

28. Tlio (^Vitp< water charujes tho low prci^i-iurc n-.l2 atomized liquid to a: 

a. hiqh |U":TSUj;t? va{)or 
b . ]. o V/ [ ^ r c i-i s> n r o I i c | aid 
c. iow px'ossurt? va[K^r 

29. Dahujnidif ication of tho passenger compartment air is accomj>l^shcd: 
a. when th(i K-]:' circulator; through the dri'.":!r in tho receiver 

b: when the moist particles of air cling to the cold surfaces of the evaporator fins 
c. when tho air passes through tho heater core 

30. The thermostatic switch opens the clutch circuit when the: 

a. evaporator is too warm 

b. evaporator lS too cold 

c. passenger compartinent temperature is too low 

31. True or False: 

Tho A/C compressor clutch assembly is enaaged by magnetic induction. 

a. True 

b. False 

32. Ref rigcraa t-12 , used in a confined area: 

a. is OK 

b. could cnise suffocation 

c. will cool the area 



PerfornuHice SLandards: 80"^ correct responses required when five or more test 

items are used. 
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TKST itkm: 



I3JA)CK OK f)lVI::|OM Nl'Mr.l'H: 9.0 .'1 I Tl'I'-, Al!'/^'i.^.'!'\'J.^;. .^A.^^ '^'il'.J^; Ma i nl riKuicr aiul lli-pit_h- 

9.01 Tlu» stuil»"nl will t(M:uwi' ami i'i»plar»» ;\\ r r(M)d i t i ntHM" f.ni iikU (M' I (> IIp 
i-«lartion of Lhc i iK;t rucl or in llal ralr phr; wiili inolor (5p(M"- 

■ ii inj' ]U(ijuM'lv wiili no noifM^. 

* 

9.021 Thi> ;;t iidiMit will ii i I'lia rjv'i air ro at! i t. i onr r :>y!;i.4'ii; in flat, rato pins 
to ( h(' f;al i^;^a(•^ ion ol ( lh'» t ns i rncl. or . 

.9.022 The NlndoiU will t^vacuaLc and charp.o an air concl i t i ont»! nil in flal' 

raf.o plus 207. to Lho sa I: is facl: ion oT llio iaislrucLor foJlowini; manufac- 
Lurcr's r- por i r lea M ons . 

9.023 Tho fiinclf'ni will porform U?ak Lost (Tn.aLi- o.rndiLionor sysfcna in f.lat 
ra((^ {«!m:i 7J]7s Lo !l)o saLisfacLioa of Lho instrnrLor fol low i n<^, inanu- 
fac Lnro r ' .s ^\pvc. i. f i caL j ons , - 

9.03 Tho sLudonl will roinovo raid reptaro divor in air ccmkI i L i on i n^;, uniL 
aroordin.^^ to manufacturer's sprci f i ca.L ions in flaL raLc plus 20% Lo 
( he s*hL isfacLion ol Lho insLrucLor. 

9.04 '!*he sLudonl wi.l 1 sorvicc atrd rop].a<:o, if needed, air coaditionei contrf^.l 
cahlos and sv; i. L. chcs per inanuf acLurer 's specif i cnLlons in flat rate pJi:'. 
20% to the satisfaction of the inn true tor* 

9-05 The .student will remove and replace freon control vaJve in air 'ondition- 
iny^ unit properly p(n- manuf ac tore r \s specifications to the sal inaction 
of the instructor in flat rate plu,s 20%. 



9.06 'I'lu^ ,sl.udont will remove and replace expansion valve in air condi ti on inr. 
unit per marni f actiirer ' s specifications to the satisfaction of tlie instruc- 
tor in flat rate plus 20%. 

9.07 The student will roinove and replace compressor seals per manufacturer's 
specifications to the satisfaction of the instructor , in flat rate plue 20%. 

9.08 The student will remove and replace condenser in air conditioninp unit 
per manufacturer's specifications to the satisfaction of the instructor in 
flat i^le plus 20%. 



9-09 The studcuit w'. 11 rer.iovc and replace evaporator in air conditioning unit 

per T-ianufactnrer 's specifications- to the satisfaction of the instructor in 
flat rate plus Z0%. 
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n.lO Tilt' '.(ucNmiI \v' i 1 I Ti'piH)" I) I* !"i'i!KiV(' .III" II Mu! i ( 1 un i 11)' < < ini 

lM"(v;;:(M piM' iii.iii II f". i(" l.urp 1' ' s pri" i 1' i c, it. 1 ( fn ( lip t, I s I .u* t i uii ol' tl 
i'u,';M;ur( ^>r in ll.U. rat:<i plus i^.O". 



9.11 'S'lir will ii}:M..i!l .m ail' ='n;n! i I i mm i u.'. iin i I in .i vt^h ic^Ir per 

i*.Mu! r . i<; It ifi M' 's spi't: i 1 i i(vn:; l.o 'Mh- s.il i ;; t .ic t i oii iW" tin- instrurtor 
in i l.it iMt (• V I n:; iU.)/!. 



9.1.2 'ni(» sL\nl('ii( Vv' i I I (1(^ pt'rf(^niKiiir(.: tcsl o\' llu' ;">vs(<mu in-, laanul ac t ii rcM" Vs 
IMT. I r i ci I i ( 'lis ( (1 llu* saL l:^ fat" I. ion o\ I. ho inslrur.tc^r in 1 lal rat.r i)ln; 



9.1.3 Till' .^MiuU n! wil 1 pc^rform inaLfunct. i cm t*luM:k on /i i r oond i t t onor ami s<M' 

P" T* iiiaimr a!" t n rr r Vs srioc i I' i. r.n I., inn;; to tln^ sa ( i s i' lo t. i t>n of Llu» i ns t. r no t o r 
in l iar i-alo plu.s 20%. , 

9 . 'Hio studont A/il,] rt»paii" a\Uom.il.ic air cond i !. i "n<M* and hoatoi* svstoiii ^ 

vacnuin aiid olocti'ioal. olroniLs pciv inann f ao t ur ^M' ' s ;;poo. i f i c:a L ions- f. o t.lu^ 
sa t Is f a'-t. i (ai (of Lhe i ns Lruc t:o r in IMaL rat'o plus 2()Z. 



NOTE 1: d\d> qua 1 i f Lcat 1 on poa* foriManoo .sL;uKlard ~ staukaiL can iiioc^t 

pt.' r fd nnanc:c sLandard.s f\o\' 807, of primary Lasks. Sut'cossful. 
o'^mplotlon of this b.loolc (9.0), .plus 0.0 and 3 A) rosulL In 
':iua I i fir aLi on as an AuLoniot Lvc lleat:iii|; and Air Condi t i on Lug 
Toclini clan. 

NOTl-; 2i Tosi: Lfom perfomance cvaulaLion .should aLso consldor proper 
Loo)ls, iTiatiorlals , and cqirlpjiion I: .selocLi.on and us*o for La.sk 
a.'-:^ Li;;ncd and** observance, of safety prccauLions. 
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ARTICULATION RESEARCH PROJECT 



Instructional Guide 

PROGRAM: Automox.ive Mechanics (DCC V-03) 

.(DPI - High Schools - N/A) 

COURSE: Automatic Transmissions Maintenance and Repair (Block 10.0) 

COURSE DESCRIPTION: Department of Public Instruction - Currently part of 

T & I No. 7393- Automotive Mechanics III. 

••I \^ 

Department of Community Colleges -\Currently part of 
AUT 1124 - Auto Power Train Systems. 

INSTRUCTIONAL CONTACT HOURS: High Schools: None. , 

(This course or block of instruction normally is not 
taught at the high school level, owing to a lack 
of instructional time, complexity of the item, 
and the equipment requirements.) 

GC/TI: 165 ■ • • . 

INSTRUCTIONAL OBJECTIVES : 

To provide the learner with the necessary occupational instruction and opportunity 
for practical application to develop the skills and knowledge necessary to qualify 
the learner to inspect, maintain, adjust, repair, or replace the automotive auto- 
matic transmission. Manufacturer's specifications and industry standards apply. 

QUALIFICATIONS OR JOB SKILLS GAINED: 

Successful completion of this block of instruction qualifies the learner to per- 
form inspections, maintain, adjust, repair, or replace the automotive automatic 
transmission. With validation of this qualification by performance evaluation, 
using industry performance standards, the successful learner is considered to be 
qualified as an Automatic Transmission Technician [Light Repair] . 

PREREQUISITES: 

High Schools: Not applicable. 

Community College/ Block 0.0 (Introduction to Automotive Technology) and 

Technical Institute: Block 7.0 (Power Train and Manual Transmission Mainte- 
nance and Repair) , or evidence of knowledge based upon 
experience, verified by demonstrated performance evalua- 
tion. 

PERFORMANCE EVALUATION: 

Test items for end of course evaluation for job or advanced instruction qualifica- 
/ tic^ are provided. These test items emphasize demonstrated performance, but also 
include a requirement for knowledge of related technical information. The test 
items are outline in nature and require specific data to complete the situation or 
problem, relate directly to the instructional objectives end are considered to be 
both valid and reliable. 

'EQUIPMENT REQUIREMENTS: 

The general equipment list is attached to the last block of this program of instruc- 
tion- Special equipment and tobl requirements peculiar to this block are attached. 

O 
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ARTJCULATION RESEARCH PROJECT 
OCCUPATIONAL TASKS AND INSTRUCTIONAL REQUIRRMENTS 



AUTOMOTIVE TECHNOLOGY 



BLOCK OR DIVISION NUMBER: 



10.0 



TITLE : Automatic Transmissions Maintenance & Repair 



TASK NUMBER; 



10.011 



TITLE : 



Adjust Floor Shift Linkage. 



INSTRUCTIONAL OBJECTIVE - 10.011: 



How to Adjust Floor Shift Linkage. 



SKILLS: (Process Objectives) 

10.0111 - How to make floor Phift linkage adjustment* 

10.0112 " How to make visual inspection. 



RELATED TECHNICAL INFORMATION: 

- Manufacturer's specifications. 
^ Know purpose and operation. 

- See parts identification manual. 

REQUIRED INSTRUCTIONAL TIME: 10.011, 2 hours , 



REQUIRED PERFORMANCE STANDARDS: 

- Performs task in flat rate + 20% time* 

- Linkage works properly to manufacturer's specifications. 

- Demonstrates knowledge of operation of linkage to make visual inspection. 

- Shop safety observed. 
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BLOCK OR DIVISION NUMBER: 10 0 TTTTF- ant-^™,*. • n, ■ ■ 

_iuaj iiTLE. Automati c Transmissions Maintenance a Repair 

(cont'd. 

TASK NUMBER: ^ 10.012 TITLE: ^djust Upkaqe From Steering rol..:nn to Autom^tin 

Transmisgton. ^ 

INSTRUCTIONAL OBJECTIVE - 10.012: How to Adju.t Lin.^aae ..o. ........ r....._^^^^_^^^ 

matic Transn|ission._ " 

SKILLS: (Process Objectives) 

]n'mol ^ u"'"' ''^ "^^^^^ steering column to transmission adjustment. 
1U.U1^2 - How to make visual inspection* 

RELATED TECHNICAL INFORMATION: 

- Manufacturer's specifications. 

- Know purpose and operation of component. 

- See parts identification manual. 



REQUIRED INSTRUCTIONAL TIME: 10,012, 2 hours. 



REQUIRED PERFORMANCE STANDARDS: 



- Performs task in flat rate + 20% time. 

- Linkage works properly to manufacturer's specifications 

- Demonstrates knowledge of operation of linkage to make visual inspection. 

- Shop safety observed. 
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-3- 



BLOCK OR DIVISION NUMBER: 10-0 TITLE: Automatic Transmissions Maintenance S Repair 

(cont'd.) 

TASK NUMBER: 10.013 TITLE: Adju^^t Linkage From Engine to Automatic Transmission. 

INSTRUCTIONAL OBJECTIVE - 10.013: How to Adji^pt Linkage From Engine to Automatic 

Tran smiTs s iqp . 

SKILLS: (Process Objectives) 

10.0131 - How to make engine to automatic transmission linkage adjustment, 

10.0132 - How to make visual inspection. 



RELATED TECHNICAL INFORMATION: 

- Manufacturer's specifications. 

- Know purpose and operation of component. 

- See parts identification manual. 

REQUIRED INSTRUCTIONAL TIME: 10.013, 2 hours - 

REQUX^^D PERFORMANCE STANDARDS: 

- Performs task in flat rate + 20% time. 

- Linkage works properly to manufacturer's specifications* 

- Demonstrates knowledge of operation of linkage to make visual inspection. 

- Shop safety observed. 
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BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Mainben ance & Regai^ 

(cont'd 

TASK NUMBER: . .iO.._02_ TITLC : Clean and Visually Inspect Transmission. 



INSTRUCTIONAL OBJECTI- . - h,.02: How to Clean and Visually Inspect Tra nBmission._ 
SKILLS: (Process Oh yczivp^;) 

10.(121 - How to '■(■> visual inspection, 
10,022 - How to c.i. t an transmission. 

RELATED TEv^TlfNICAL INFORMATION: 

- Safety and operation of cleaning, 
~ Se*?. parts identification manual. 



REQUIRPJD INSTRUCTIONAL TIME: 10,02, 4 hou 



REgUIRED PERFORMANCE STANDARDS: 



rs . 



- Demonstrates knowledge of how to make visual inspection . 

- Demonstrates knowledge of cleaning materials and chemicals. 

- Shop safety observed. 



-5- 



BLOCK OR DIVISION NUMBER: 10,0 TITLI*: Au tomatic Transmissions Maint enance S Repair 

' ' (cont'd,) 

TASK NUMBER: 10.03 TITLE: Diagnose/ Replace or Adjust Modulators. 

INSTRUCTIONAL OBJECTIVE - 10.03: How to Diagnose, Replace or Adju st Modulators. — ., 

SKILLS: (Proces:^, Objectives) 

lO.o:!! - How to diaqnose modulator troubles. 
10.0 3 2 - How to replace or adjust mo<^ulatqrs. 

RELATED -TECin^ICAL INFORMATION: 

:-■:!(-> parts identification manual. 

- Manul'acturer ' s specifications. f 

- Knov; purpose and ope^ration. ^ / 



REQUIRED INSTRUCTIONAL TIME: 10.03, 6 hours. 

REQUIRED PERFORMANCE STANDARDS: 

- Demonstrates knowledge of modulator operation. 

- Performs task in flat rate + 20% time. 

- Knowledge of how to diagnose component. 

- Shop safety observed. 



EKLC 



395 



BLOCK OR DIVISION NUMBER: 10,0 TITLE: Automatic Transmissions Maintenance & Repair 

(cont' 



TASK NUMBER: 



10.04 



TITLE: 



Service- Filter and Check Transmission Cooling System. 



INSTRUCTIONAL OBJECTIVE - 10.04: How to Service Filter and Check Transmission Cooling 



SKILLS: (Process Objectives) 

10.041 - How to service filters, clean and replace or change and replace. 

10.042 - How to check transmission cooling system. 



P-ELATED TECHNICAL INFORMATION: 

- See parts identification manual. 

- Manufacturer's specification, 

- Know operation. 



REQUIRED INSTRUCTIONAL TIME: 10.04, 6 hours. 

REQUIRED PERFORMANCE STANDARDS: 

- Performs task in flat rate + 20% time. 

- Demonstrates knowledge of filters. 

- Demonstrates knowledge of how to check cooling system. 

- Shop safety observed. 



System. 
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BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Repair 

(cont'd.) 

TASK NUMBER: 10.05 TITLE: Replace or Ad'just Neutral Switch, 

INSTRUCTIONAL OBJECTIVE - 10.05: How to Replace or Adjust Neutral Switch. 

SKILLS: (Process Objectives) 

10.051 - How to replace neutral safety switch. 

10.052 - How to adjust neutral safety switch* 

RELATED TECHNICAL INFORMATION: 

- See parts identification manual. 

- Manufacturer's specif icatipns . 
• - Know purpose of component. 

REQUIRED INSTRUCTIONAL TIME: 10.05, 4 ii^ars. 

REQUIRED PERFORMANCE STANDARDS: 

- Performs task in flat rate +20% time. 

- Part works properly to manufacturer's specifications. 

- Demonstrates knowledge of components and shop safety. 
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BLOCK OR DIVISION NUMBER: 10,0 TITLE; 



Automatic Transmissions Maintenance & Repair 



(cont'd-) 



'::'ASK NUMBER: 10.06 TITLE: Make External Adjustment of Bands On Automatic Trans 

missions. 



INSTRTTCTIONAL OBJECTIVE - 10.06: How to Make External Adjustment of Bands on Automatic 
— - TransnLlssiorT^, " — ~ - 



SKILLS: (Process Objectives) 

10,061 - How to make adjustment on external bands. 



RELATED TECHNICAL INFORMATION: 

- See manufacturer's specifications. 

Know purpose and operation of component. 



REQUIRED INSTRUCTIONAL TIME: 10.06, ^ hours. 



REQUIRED PERFORMANCE STANDARDS: 

- Performs task in flat rate + 20V. time. 

- Adjusts bands to manufa::turer ' s specifications. 

" Demonstrates knowledge of proper use of required special tools. 

- Shop safety observed. 
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BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance 5 Repair 

~ ^ (cont'd.) 

TASK NUMBER: 10.07 TITLE: Remove and Install Automatic Transmission. 

INSTRUCTIONAL OBJECTIVE - 10,07: How to Remove ar.H Install Automatic Trans mission. 
.SK ILLS: (Process Objectives) 

10.071 - Flow to remove automatic transmission. 

10.072 - How to clean after vemc/ed. 

10.073 - How to install and adjust. 



RELATED TECm>IICAL INFORMATION: 

- See manufacturer's specifications. 

- See pares identification manual. 



REQUIRED INSTRUCTIONAL TIME: 10.07, 12 hours. 



REQUIRED PERFORMANCE STANDARDS: 

- Performs task in flat rate + 20% time. 

- Uses proper cleaning materials and chemicals. ■ 

- Installs correctly with no leaks- 

- Unit works properly to manufacturer's specifications. 

- Demonstrates knowledge of proper use of required special tools and shop safety. 



/ 
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BLOCK OR DIVISION NUMBER; IJ.O TITLE: A u-prr^-tic Transmissions Maintenance & Repair 

(cont ' d 

TASK NUMBER: . 10.08 TITLE: Remov e and Replace External Seals, Gaskets, and Lines on 

Automatic Transmissions. 

INSTRUCTIONAL OBJECTIVE - 10.08: How to Remove and Replace External Seals, Gaskets, and 

Lines on Automatic Transmissions. 

SKILLS:* (Process Objectives) 

10.081 - How tQ remove and replace external seals, gaskets and lines • 

10.082 - How to clean and replace. 



RELATED TECHNICAL INFORMATION: 

- See manufacturer's specifications. 

- See parts identification -m^inual. 

- Know purpose and operation of components. 



REQUIRED INSTRUCTIONAL TIME: 10,03, 8 hours. 



REQUIRED PERFORT'lANCE STANDARDS: 

- Performs task in flat rate + 20% time, 

- Seals, gaskets and lines operate properly with no leaks. 

- Demonstrates knowledge of proper use of required special tools. 
" Demonstrates knowledge of cleaning tools. 

- Shop safety observed. 
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BLOCK OR DIVISION' NUMBER: 10,0 



TITLE: Autoirtdtic Transmissions Maintenance S Repair 



(cont ) 



TASK NUMBER: 



10.09 



TITLE: 



InspecT: and Remove and Replace Converter. 



INSTRUCTIONAL OBJECTIVE - 10.09t How to Inspect and Remove and Replace Converter . 
SKILLS: (Process Objectives) 

10.091 - How to remove transmission converter. 

10.092 - How to inspect and replace converter. 



RErJ\TED TECHNICAL iNFORi^mTION : 

- See manufacturer's specifications, 

- See parts identification manual. 

- Know theory and operation of component. 



REQUIRED INSTRUCTIONAL TIME: 10.09, 12 hours. 



REQUIRED PERFORMANCE STANDARDS: 

- Performs task in flat rate + 20% time. 

- Demonstrates knowledge of proper inspection procedures. 

- Demonstrates knowledge of components' and shop safety. 
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BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Repair 

(cont'd 

TASK NUMBER: 10. 10 TITLK : Inspect and Repair Front Pump and Components, 

INSTRUCTIONAL OBJECTIVE: - 10.10: How to Inspect and Repair Front^ Pximp and Components . 

SKILLS; (Process Objectives) r 

10,101 - How to remove front pump. 
,10.102 - How to inspect and^ repair front pump. 

RF^TED TECHNICAL INFORMATION: 

^- See manufacturer's specif icati<.>ns. 
See parts identification, manual- 
- Know operation of . component. 

REQUIRED INSTRUCTIONAL TIME: 10.10, 12 hours/ 



REQLIPED PERFORMANCE STANDARDS: 

- Performs task in flat rate + 20% time. 

- Demonstrates knowledge of unit repairs and inspections to manufacturer's 
specifications . 

- Shop safety is observed. 
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BLOCK OR DIVISION NUMBER: .>10.0 TITLE;: Automatic Transmissions Maintenance & Repair 

(cont'd.) 

TASK NUMBER:. 10>11 TITLE: Make. Internal Repairs and Adjustmepts on Automatic 

Transmissions. 



INSTRUCTIONAL OBJECTIVE - 10,11: How to Make Internal Repairs and Adjustments on Auto- 
matic Transmissions- 

SKILLS: (Proco-^s Objectives) 

10.111 - How to make internal repairs and adjustments on automatic transmissions. 



RELATED TECHNICAL INFORMATION: 

~ See manufacturer's specifications. 

- See parts identification manual. 

- Know operation of transmission. 



REQUIRED i::STRUCTIONAL TIME: 10.11, 10 hours. 

REQUIRED PERFORMANCE STANDARDS: 

- Performs task in flat rate + 20% time. . 

- Demonstrates knowledge of repairs and adjustments on automatic transmission to 
manufacturer's specifications. 

- Shop safety is observed^ 



9 




BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissi ons Maintenance & Repair 

" (cont'i 

TASK NUMBER: 10,12. TITLE: Perfom Operational Automatic Transm ission Inspections, 

"instructional objective - 10.12: How to Perform Operationa l Automatic Transmission, , 

In spec tio ns « 
— ^ ^ " 

SKILLS: (Process Objectives) 

10.121 - HOW to perform operational automzitic transmission inspections. 



RELATED technical INFORMATION:, 

- See manufacturer's specifications. 

- See parts identification manual. 

- Know theory and operation of automatic transmission. 



REQUIRED instructional TIME: 10.12, 4 hours . 

REQUIRED PERFORMANCE STANDARDS: 

- Demonstrates knov^ledge of automatic transmission inspection procedures, 

- Shop safety is observed. 
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BLOCK OR nivrsTOK n[im)m;r: 10. 0 • TITLK: AutomgLic Transmissi ons Maint enance & Repair 



INSTRUCTIONAI. OBJl-CTIVK - 10.13: Mow to Rebuild Automatic Tran smissi ons^. 
SKILLS: (^'rocoiiL' ObjectivGK) 

10.131 - How to rc-^bui ld automatic trapsmig^ions . 

10.13? - 11 {.o usG s}.)OciaI transmission tools and equipn\ent. 



REiLA'iFr^ Tiv"*'':i M/Ar. rr-:i- oHMA'i' ion : 

~ Set^ mahuifacf iirvvj-' F^pe f icat i ons . 

- See i-arf-.s Id.^nl.i r i. rati on manual. 

- Knov; t.ii^jorv an-.i ot v:^ i.m t- Ion . 

- Shop r.af'U-V. 



REQuiRi^D ii;;i';'HiiC'rir)r;/xL 'rI^u^ : 10.13, 75 hours. 

REQUIRED P:*:RF0RMANCK STANOARLOS: ■ 

- Knowledge of automatic transmissions - 

- Flat ratn + 20f.. 

- Shop safety. 

- Knowlpdrjf^ of special tools. 

- Unit works properly with no leaks. 



(cont'd. ) 



TASK NUMBER: 



10.13 



'riTr.E: 



Rebuild Automatic Transmissions . 





AUTOMOTIVE TECHMOLOGY 
Special Tools and Equipment 



BLOCK OR DIVISION NUMBER: 10,0 TITLE: Automatic Transmission 



Seal removers - sliding hammer type 
Seal drivers 

Hydraulic press with bearing collars' ^ 
Pinion flange holder 

Universal joint removal and installation tool 
Pinion. angle gauge 
Clutch alignment tool 
Shift linkage grommet tool 

Manua]. transmission output shaft bearing removal and installation tool 

Automatic transmission band adjuster wrench and adapters 

Auto:natic transmission band adjuster 

Wrench and spacer (intermediate bands FMX) 

Automatic transmission clutch spring compressor tool 

Torque converter cleaner & oil line cleaner 

Transmission jack 

Hand vacuum tester (replaces vacuum pump on distributor machine) 
Parts washer 

Converter leak checking tool 
Converter Chec'iing Tools 

Dial indicator and support brackets - 
Air nozzle with rubber tip 
Inch pound torque wrench 

Special tools for particular transmission being * serviced 
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BLOCK OR UIVlUiON MUMlil'IR: 10,0 TITLE: AuL.omab.i.c TrcmsrTil.ssxo.u Maintcnanco and Repair 

(Autom at ic T ransmission Fundamentals ) 
Related TtM hn i c.a I. f n 1" orina L i.on . MulLlplo Cliolce - circle the correct answer. 

1. The .sol (?cti>r lovo.rs for most automatic transmissions liavo : 

a. luur 
1>. fivo 
c • i. X 

d. seven prirt.i Lions 

2. The s«jloc:t:o r- If.'ver [x.)::; 1 1; ion in which tht»r«.^ is no power f.low through the trans- 
. miss i (Ml, l.)uL' the locking effect is off, is: 

h . I J 

c . IJ 

d . K 

3. The typical planetary gearsct consisfs of planet pinions , a ring or internal gear, 
and : 

a, a .^^un gear 

b . p i.n i.(.)ns 

c. cJ.utch 

d, brf)ke band • ' 

4. Tl)o Lliroe acti.ons of the planetary gears in an automatic transmission are to pro- 
vide reverse, direct drive, and: 

a. high' gear 

b. ge^ir^ reduction 

c. gear ' increase 

5. The two (i'ontrol mechanisms used with a planetary gear system are: 

I 
1 

a. valve and pump* 

b. torqule converter and sun gear 

c. bands I and clutches 

- • 1 

6. The brake j band is actuated by a: 

a, servo I ' 

b, clutch piston 

c, manual valve 

7. The ring-shaped i^art in the clutch which puts the pressure on the clutch disks 
is called 'the: 

a. spring 

b. piston 

c. ring gear 

8. The two controlling factors that cooper. ■ to produce gear shifting are: 

a* hydraulic pressure and governor pressure | 

b. car speed and governor pressure - : 

c. tlirottle ope^ning and car speed 



BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmission Maintenance and Repair 

(Automatic Transmission Fundamentals) (cont'd.) 



9. The bellows in the modulator valve is actuated by: 

a. intake-manifold vacuum 

b. car speed 

c. engine., speed 

10. The valve which is controlled by linkage to the selector lever is called the: 

a. shift valve 

b. manual valve 

c. shift control valve 



TEST ANSWERS ; 

1. c 

2. c 

3. a 

4. b 

5 . c 

6 . a 

7. b 

8. c 

9. a 
10. b 



Performance Standards: 80% correct responses required when five or more of 

above test items are used. 
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TEST ITI'MS 



BLOCK OR DIVISION NUMBE R:_10^ TITLE : Aut: omaLic- Trnnsniss ion Mn in n.,,.,.... .....^^^^ 

TASK 

10.011 The student win adjust floor shift linkane per manufacturer's specifi- 
cations to satisfaction of tiic; instructor in flat rate plus 20%. 

10.012 The student will adjust linkage from steering, column to automatic trars- 
mission per manufacturer's specifications to satisfaction of instructor 
in flat rate plus 20%. 

10.013 .The student will adjust linkaf^e from engine to automatic tran.smiss ion 

per manuiracturer s specifications to satisfaction of instructor in flat 
rate plus 20%. 

10.02 The student will demonstrate knowledge how to clean and visually inspect 
transmission to satisfaction of instructor in flat rate plus 20%. 

10.03 The student will diagnose, replace or a 'just modulator per manufacturer's 
specifications to satisfaction of instructor in flat rate plus 20%. 



lO.O-i 



10.08 



The stud..nt will service fijter and check transmission cooling s>sfem per 
manufacturer s specifications to satisfaction of instructor in flat rate 
plus 20/„. 



10.05 The student will replace or adjust neutral switch per manufacturer's speci- 
fications to satisfaction of instructor in flat rate plus 20%. 

10.06 The student will make external adjustment of bands on automatic transmissions 
per manufacturer s specifications to satisfaction of instructor in flat rate 
plus ZQ/o, 

10.07 The student will demonstrate knowledge of proper way to remove and in- 
stall automatic transmission to satisfaction of instructor. 



The student will remove and replace external seals, gaskets and lines on 
automatic transmission per manufacturer's specifications to satisfaction 
of instructor in flat rate plus 20%. 



10.09 The student ^ill inspect and remove and replace converter per manufactur- 
ers specifications to satisfaction of instructor in flat rate plus 20%. 

310 




TASK 



10.10 Tlu» studunL viii insptJcL nntl r<']^nir frcjut ]Munn rontncjiitMi Is [)C!r manu- 

f art urrr's spoci I'i caLions l.o saL is Cacf i on of i.nsLrucLor in flat rate 
plus 20%. 

10.11 Tlie student will make internal repairs and ad j uraancnts on automatic 
transmLssiou por manufacturer's ^ipecif Ications to satisfaction of 
instructor in flat rate plus 20%. 



10.12 Tho student will dc^ionstrato tha kr\ov7lodp,c of hou^ to perform opera-- 
Llonal automatic transmission inspection to satisfaction of instructor. 

10.13 The student will rebuild an automatic transTivission per manufacturer's 
specifications to satisfaction of instructor in fiat rate plus 20%. 



Note 1: Job qualification performance standard - student can meet 
]ierfonnance standards for 80%, Successful completion of 
this block (10.0) plus 0.0 and 7.0 result in qualification 
as an Automatic Transmission Technician (Light Repair). 

Note 2: Test item performance evaluation shcuJd also consider se- 
lection of proper tools, materials, and equipment for as- 
signed task and observance of safety precautions. 
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BLOCK OR DIVISION NUMBER: 10,0 TITLE: Auiioingt u :^ Jjl^jH i ^ nn sj-^^ Repair 

(clir ys 1 iyr 'I v i r<xi.u\i".l i t:(.) ) 

Related TuchnicaJ. 1 iirormnL i.oiu MuUipio Chnico - r.irc.lo Lht' corrc'ct. answer. 

1, CounhiiKj all LVu' active^ coraroL inomljorrj in t:h«,' l.i:an;;iaii3:jicjia , including the clutches 
and bands, wc- find iihat" tiliorc arc: 

a, foux- 

b, five 
c* six 

2, The compouiKl plrUiela r:y qoar system lias two iM-l.r ^>L" pJaiMjtMi y i>in.i.oni:; , Lv;o internal or 
ring gears, and: 

a. tliree sun g<?ars 

b. two sun g<jars 

c. one sun gear 

3, The front: clutcli is coiinoctod by a driving slujll to the: 

a, output: shaft'. 

b, re^ir rin.q gear 

c, sun gear 

4* I-n D range on breaka'.vay in first gear, the overrur^i clutcii holds and the: 

a. front clutch is engaged 

b. rear clutch is engaged 

c. kickdown band is appJ.ied 

5. In D range in second gear, the overrun clutch ovorrun:^ the roar clutch is engaged, 
and the : 

a- front clutch is engaged 

b, rear band is applied 

c. front band is api^lied 

6. In direct drive, the overrun clutch overruns, botli clutches are engaged, and: 

a, the front band is applied 

b, the rear band is applied 

c, both bands are released 

7, In second range, second gear, the overrun clutch overruns, tl:ie kickdown or front band 
is applied, and the: 

a. rear clutch is engaged 

b-. rear band is applied " ^ 

c. front clutch is engaged 

8, In low range, low gear,, the rear band is applied and the: 

a. front clutch is engaiged 

b. front band is applied^' 

c. rear clutcli is engalg^d 
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BLOCK OK DLVISrorJ NllMlu;i<: 10.0 TI'J^LI;:: Au tonijljl^ J'n in and \<n.^ - 

9, In r(.?v(M. , i:h(,' r(^ar band ir> applied and t\\c: 

a. r<:Mr c;.lut.'-l is (Miqagod 

f;ront cJuLch Lr; onqaqod 
c, front bi\nd in applied 

10. Tlic rAin qoa.r \.r. Icx'Mnd in a stationary position by: 

a. rroi\t-cl ut-.ch onqagomont 

b. front-l:»and application 

c. roar-band app.l. iccition 

11. Three diacjnOfiL.i c t(.\st.s are to be made on the TorquclMi to : oil pro.ssure, stall, and: 

a , hydraul i c con troi 

b, shi. ft point 

c, air prer;surc 

12. To chock the piM-formanco of the torque-converter stator clutch and the transmission 
clutchr:.-^ give the transmission the: 

a , pre ^ ^ s u r - ^ . I e t 

b, air--pres?ure tost 

c. stall test 

13. Stall spaed iriore than 200 rpm above specifications indicates: 

poorly tuncM.i engine 
b , clutch 1 ippaq'i 
c, band slippage 

14. Stall spejci 250 to 300 rpni below speci.f ications indicates: 

a. torque-converter clutch slippage 

b. transmission clutch slippage 

c. brake-band slippage 

15. Rear-servo apply pressure, as corapared with line pressure in D, should be: 

a. higher 

b. about the same , 

c. lower 

IC, The fluid pressure checks to be-xaade include line pressure, kickdov/n~servo release 
pressure, lubrication pressure, and: 

a- clutch release pressure 

b. rear-servo apply pressure 

c. rear-servo 'elease pressure 

17, The two pressure adjustments that can be made are to line pressure and: 



a. servo apply pressure 
. b, throttle pressure 

clutch apply pressure 3[^^ 
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BLOCK OR iJlVMSlori rUJMIUlU; TITIJ;!: A u tou h U ic [V v.m: iin.i s ? i i on Ma i i itc i ku i C( ? and kcpa i r 

( Ch ^^yjlLL- r__^l\)_r^i L^-J■J^! J:i/J ' ^-^'^^^ 1 1: * d . ) 

18. In th'^ n r -j ;:;tirn toshs, you chock the actionr^ ot: tiu*: 

a, s^TVi )!'. .mi i I ' I nt,L;luv; 

h. va 1 v» ; .iii' i \ umif > 

c. servos and L i.nkacjos 

19. In advlit: v>!i ; f. ( ii*^ t)r<.»!;surt^ tid J us tnuM; , othi^: ad j us t,nv wi t:s t:^ ho inaf'io included tdirottle- 
rod i. i nkaf p • : 

a. f|'-.'ar:;iii i'L l. in'MM'-' and cl.uLcho;; 

b. t h r:>t. t. I . . ^^j)-^nl^^j and qearriliif t, .linkage 

c. cjuar;;liilt .Li.nliaqf^ and brako band 

20. If clut.c:h<.':5 and :;«jrvos work properly but rdiifLinq li; incorrect, the trouble is probably 
in t\u\: 

a. [juinn 

b. va 1 V'. ' : >dy 
I Jjik/iU' 

21. To att'.a*'}; t h'.^ (..■o;iv<;' rti^r to- the drive plate duriJiy j.n.stailat.i on of the transmission, 
0 turn ti H ^ f i I ■ i \*( > pi a t e w i th : 

a. a wrr-nch 

b. th'^ cr(.nikinq mentor 

c. the output siiatt 

22. For normal .sr^rvice in all but the hemi engine, the recommendation on oi,l changes is: 

a. do riot chanvie c;i.l 

b. chanqi' every 12/000 niles 

c. change every 24,000 miles 

-23; " The purpose of tlie air-pressure tests is to find out whetlier or not tlie: 

a. pressures are sufficient 

b. clutclies and servos work 
. linkages are adjusted 

24. To remove the governor, you first have to remove the: 

a. valvo body 

b. extension housing 

c. converter 

25. Drive and play is checked by moving tlie: 

a. outiajt shaft in and out 

b. torque oonvi-rter back and forth 
G. input siiaft in and out 
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BLOCK OR DtVr.S t'.IM NllMlii'lR: iiMJ^ TITl.K: ^'."' ^ Kt^l'air 

_( ( ' 1 vry r,l cm. J\ > 1 1 1 j_r i i t _( ' ) ( con t ' d . ) 

TEST answkk;;: 



1. b 

2. o 

3. a 

4. 1. 

5. c 

6 . c 

7. a 

8. c 

9. b 

10. b 

11. c 

12. c 

13. b 

14. a 

15. a 

16. b 

17. a 

18. c 

19. b 

20. b 

21. b 
22'. a 

23. b 

24. b 

25. c 



Performance Standards: 80% correct responses required when five or more test 

items are used. 
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BLOCR (.R DLVrSION NUM/jKR; lO.C) 
Relat o I Tochn i L'.i ! l.nf Dniiat ion , 



TITLE: AuLouiaLic T r i \ nsm I ss Lon M; lin tienance and Repa ir 

(Torque ConvcrLcr) 
Multiple Choice - circle the correct answer. 



1, i a liquid is put under pressure, it will; 
a . eompr'esfs 

h. nuL ('ompr(.'Ss \^ 

c. increase volume 

2. Since a iiquid is Inconipressible , it can be used to traUvSmit: 

a, motion and pressure 

b, rolation and S]-)i!ed 

c, vacuum and heat 

3- Wliich eiement creates reaction in a torque converter? 

a, impel ler 

b, turbine 

c, state r 



^4, Tortiue multiplication in a torque converter is ^;;reater at what speed? 



a, low speed 

b, cruisinp, speed 

c, high speed 

Modern torque converters utilise: 

a. an enj^ine-driven turbine 

b* a fluid-driven turbine 

c. a stator 

d. all of the above 

e. none of the above 



6. The purpose of the cup-shaped blades in a torque converter is 



a. to drive the impeller 

b . to coo 1 the oil 
c* to smooth the oil 
d. ' to multiply torque 



7. Another name used to describe a stator is: 

- . a. turbine 

b. impeller ' • 

c. reactor 

d. housing 

8, The purpose of the fluid coupling is to act as a: 

a. synchronizing device 

b. automatic gear changer 

c. flexible power-transmitting coupling 



3i:5 



ERIC 



Tost. :i:ems (Con' t) 



9. Tlu» Iluid L'oupL [ cc^iisists I'sscnl i a 1 1 y of: tiwo : 

a . (iDiij'Jin'iL.' 

1), vaiu.'d momlu'fr. 

d, drivln:; shafls 

10. In Llu' fluid coupliiM;, nil p;^^^r.iJr^ from ihr. drJvln[\ mtimhnr lo Ihc: 

■ 

a . coup 1. i.ng 

b. vauos ' 
drivcMi nu'n\bou 

d. ^M'ar 

11. Thi^ purpose of ihr j\u[.dc rinj'. In lIk^ fluLd coupling is to reduce oil: 

a, inovt*ment: be. twcH»n incmbr.rs 

b, t.urb ul cm: o 

c, . l.cvt*! in cou]rLi.n^ 

12. Tht^ eiiiid couplLnj'. has max i inuni e f P u: Lency when the driving; and driven members 
are turning: 

a. at h i f'.h sjiced 

b. vit lov^ npcod 

c. at different speeds 

d. at about the same speed 



rcrforniancc Standards : 



SO'Z CO rrec t responses requin^-d when f ive or more above 
test' items are' used. 



ARTICULATION RESEARCH PRaiHCT 



Instructional Huido 



PROGRAM: Automotive Mechanics (DCC V-03) 

(DPI - Hiqh Schools - N/A) 

COURSE: Automotive Electrical Systems Maintenance and Repair (Block 11.0) 

COURSK DKSCRIPTION: Department of Public Instruction - Currently covered in' part in 

T & I No. 7403 - Automotive Rnqine Tune-up III and 
T & I No. 7393 - Automotive Mechanics III 

Department of Conimunitv Colleqes - Currently part of 
AUT 1102 - Engine Electrical and Fuel Systems and 
PMF 1202 - Auto Electrical and Electronic Systems 

Hiqh Schools: 12S ^ (Includes Engine Electrical 

System and running lights only,) 
Coram, Coll, /Tech. Inst,: 231* 

(*NOTE: Additional instructional time provided 
^ ' in Block 12.0 - Automotive Servicinq.) 

INSTRUCTIONAL OBJECTIVES: 

Hicfh Schools ; To provide -the learner with' the necessary occupational instruction 
and opportunity for practical applicatioYi to develop the skills and knowledge 
necessary to qualify the learner to inspect, maintain, repair, or replace only 
the automotive engine electrical system, the battery, and replace bulbs and fuses 
of the light system. (NOTE: The instructional objectives ^of this block for the 
high schools is limited by the time available and the extreme complexity of much 
of the subject matter.) This instruction is used primarily in conjunction with 
Block 8.0. 

Comm. Coll. /Tech. Inst. ; To provide the learner with the necessary occupational 
instruction and opportunity for practical application to develcp the skills and 
related technical knowledge necessary to qualifv the learner to inspect, maintain, 
repair, or replace all components of the autoirative electrical system. 

QUALIFICATIONS OR JOB SKILLS GAINED: 

High Schools ; Successful completion of that portion of the block of instruction 
conducted in the high schools does not provide a qualification recognized by the 
industry in the elect^^rical system. The learner is qualified to work on the engine 
starting, charging, and ignition system which is coupled with the instruction con~ 
ducted in Block 8,0 to qualifv the successful learner as an Automotive Engine 
Repair Technician. 

Coram, CQliy,Tech Inst. : Successful completion of the total block of instruction 
^ J qualifies the .learner to inspe'^t, maintain, repair, or replace all components of 
the automotive electricc^l system. With validation of this qualification by per- 
formance evaluation, using industry*' performance standards, the successful learner 
is qualified as an Automotive Electrical- Systems Technician. 



INSTRUCTIONAL CONTACT HOURS: 

0 



PREREQUISITES: . ■ 

. High Schools and post-secondary schools: Block 0,0 (Introduction to Automotive 
Technology) or evidence of knowledge based upon experience, verified by a demon- 
strated performance evaluation* 

PERFORMANCE .EVALUATION : / 

Test items for end of course eva]uation for job or advanced instruction qualifi- 
cation are provided • These test items emphasize demonstrated performance^ but 
also include knowledge* of related technical information • Test items are outline 
in nature and require specific data to complete the situation or problem, relate 
directly to the instructional objective, and are considered to be both valid and 
reliable.. 

EQUIPMENT REQUIREMENTS: 

The general equipment list is attached to the last block of this program of 
instruction. .Special equipment and tool requirements peculiar to this block 
are attached. • 
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ARTICULATION RESEARCH PROJECT 
OCCUPATIONAL TASKS AND INSTRUCTIONAL REQUIREMENTS 



Automotive 



BLOCK OR DIVISION NUMBER: 11>0 TITLE: AutoriO tlv e Ele_c tr leal. Syg terns 

Maintenan ce ^n d Repair 

TASK NUMBER: 11 ,01 TITLE: Clean, Gap, and Teet S £arlc. Pluss^ 

INSTRUCTIONAL OBJECTIVE - 11.01: Hov to Clean, Ga p ^and Test Spark Plugs- 

SKILLS: (Process Objectives) 

11.011 - How to clean, gap, and test 'spark plugs. 



RELATED TECHNICAL INFORMATION: 

( 

- Use of spark plug equipment. 

- Manufacturer's specifications- 

REQUIRED INSTRUCTIONAL TIME: 11.01, ^ hours. 



REQUIRED PERFORMANCE STANDARDS: 

Cleans, gaps, and tests spark plugs according to manufacturer's specifications, 
- Flat rate + 20%. 

Uses 8 pack plug cleaning and testing equipment cotrrectly and carefully with 
speed and accuracy. 
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BLOCK OR DIVISION NUMBER: 11.0 TITL.J: Automotive Electrical Systems ^cont'd.) 

Maintenance and Repair 

TASK NUMBER: 11.02 TITLE:: Replace Light Bulbs. 

INSTRUCTIONAL OBJECTIVE - 11.02: How to Replace Light Bulbs. 

SKILLS: (Process Objectives) 

11.021 - How to replace light bulba. 

11.022 - How to check light bulbs. 

RELATED TECHNICAL INFORMATION: 

- Manufacturer's specifications. 

- Types of light bulbs. 

REQUIRED INSTRUCTIONAL TIME: 11.02, 3 hours. 



REQUIRED PERFORMANCE STANDARDS: 

- Removes and replaces light bulbs properly according to manufacturer's specif icatio 

- Flat rate + 20%. 

- Checks light bulbs correctly and carefully. 

- Uses proper type of bulbs 
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BLOCK OR DIVISION NUMBER: 11,0 TITLE: Automotive Electrical Systems (cont'd. 

Maintenance and Repair 

TASK NUMBER: 11.03 TITLE; Replace Flasher Units. 

INSTRUCTIONAL OBJECTIVE - 11.03: How to Replace Flasher Units > 

SKILLS: (Process Objectives) 

11.03 1 - How to replace flasher units. 

11.032 - How to check flasher units. 



17. 



RELATED TECHNICAL INFORMATION: 

~ Manufacturer's specifications* 
• Types of flasher units. 

REQUIRED INSTRUCTIONAL TIME: 11-03, 1 hour, 

REQUIRED PERFORMANCE d^ANDARDS : 

- Replaces flasher unit properly according to manufacturer's specifications 

- Plat rate + 20%, 

Checks flasher units correctly a^d uses proper type of flasher unjits. 
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BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems (cont'd, 

Maintenance and Repai r 

TASK NUMBER: 11. O A TITLE: Service or Replace Batteries. Cables, and Battery 

INSTRUCTIONAL OBJECTIVE - 11.04: How to Service or Replace Batteries^ Cables, 

and Battery Boxes, 

SKILLS: (Process Objectives) 

11.042^- How to service or replace batteries, cables, and battery boxes. 
11.04^- How to use special tools and equipment, 

RF:LATKD TECHNICAL INFORMATION: ' " . * 

- Required special equipment and tools. 

- Manufacturer's specifications. 

- Special problems related to battery acid. 

REQUIRP:D INSTRUCTIONAL TIME: 11.04, 2 hours. 



REQUIRED PERFORMANCE STANDARDS: 

- Services and replaces batteries,, cables, and battery boxes according to 
manufacturer's specifications. 

- Flat rate + 20%. 

Uses special tools and equipment correctly and very carefully with speed 
and accuracy. 
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BLOCK OR DIVISION NU>feER: 11.0 ■ TITLE: Automotive Electrical Syatems (cont'd.) 

Maintenance and Repair 

TASK NUMBER: 11.05 TITLE: Perform Operational Inspections of Lighting and 

Electrical Systems. 

INSTRUCTIONAL OBJECTIVE - 11.05: How to Perforin Operational Inspections of ' 

Llphtlnp and Electrical Systems. 

SKILLS: (Process Objectives) 

11.051 - How to perforin operational Inspections of lighting and electrical systems. 

11.052 - How to use electrical test eqipment. 

11.053 - How to diagnose electrical circuits. 



RELATED TECHNICAL INFORMATION: 

- Required electrical test equipment. 

- Manufacturer's specifications. 

- Steps in diagnosis of electrical circuits. 



REQUIRED INSTRUCTIONAL TIME: 11.05, 2 hours. 



REQUIRED PERFORMANCE STANDARDS: 

- Performs operational Inspections of lighting and electrical systems, according 
to manufacturer's specification. 

Diagnoses electrical circuits using proper test equipment to obtain proper 
opera t^lon, according to manufacturer's specification. 

/ 
/ 

/ 
/ 

/ 
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BLOCX OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems (cont'd.)' 

Maintenance an<3 Repair 

TASK NUMBER: 11.06 TITLE: Remove and Rej)lace Stop-Llght Switch. 

INSTRUCTIONAL OBJECTIVE - 11.06: How to Remove and Replace Stop-Light Switch. 

SKILLS: (Process Objectives) 

11.061 - How to remove and replace stop-light switch. 



RELATED TECHNICAL INFORMATION: 

- Manufacturer's specifications. 



REQUIRED INSTRUCTIONAL TIME: 11.06, 2 hours . 



REQUIRED PERFORMANCE STANDARDS: 

- Removes and replaces stop light switch correctly, according to manufacturer's 
specifications. 

- Flat rate +20%. 
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BLOCK ORJ)IVISION NUMBER: 11.0 TITLE: Automotive Electrical Systema .cont'd 

Maintenance and Repairs 

TASK NUMBER: 11. 07' TITLE: Adjust Headlights. 

INSTRUCTIONAL OBJECTIVE - 11.07: How to Adjust Headlights. 

SKILLS: (Process Objectives) 

11.071 " How to adjust headlights, 



RELATED TECHNICAL INFORMATION: . 

- Manufacturer's specifications. 

- SLate regulations on headlights. 

REQUIRED INSTRUCTIONAL TIME: 11.07, ^ hour.s • 



REQUIRED PERFORMANCE STANDARDS: 

- Adjusts headlights according to manufacturer's specifications, in-keeping with 
state regulations on headlights. 

- Flat rate + 20%. 



BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems (cont' 

Maintenance and Repair 

TASK NUMBER: 11.08 TITLE: Adjust, Remove, Repair, or Replace Back-Up 
. . . . -. ..Light -Switches, - - -- 

INSTRUCTIONAL OBJECTIVE - 11.08: How to Adjust. Remove. Repair, or Replace Back-Up 

Light Switches. 

SKILLS: (Process Objectives) 

11.081 - How to adjust back-up light switch. 

11.082 - How to remove and replace back-up light switch. 

RELATED TECHNICAL INFORMATION: 

- Manufacturer's specifications. 



REQUIRED INSTRUCTIONAL TIME: 11.08, A hours . 



REQUIRED PERFORMANCE STANDARDS: 



- Adjusts, replaces or repairs back-up light switch, according to manufacturer's 
specifications. 

- Flat rate + 20%. 
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BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems (cont'd.) 

Maintenance and Repair 

TASK NUM'iER: 11.09 TITLE: Set Ignition Timing. 
INFIRUCTIONAL OBJECTIVE - 11.09: How to Set Ignition Timing. 
SKILLS: (Process Objectives) 

11.091 - How to set ignition timing. 

11.092 - How to use timing light. 



RELATED TECHNICAL INFORMATION: 

- Manufacturer's specifications. 

- Function of timing light. 



REQUIRED INSTRUCTIONAL TIME: 11.09, 2 hours. 



REQUIRED PERFORMANCE STANDARDS: 

- Sets ignition timing correctly, according to manufacturer's specifications. 

- Flat rate + 20%. 

- U«Gs timing light correctly with speed and accuracy. 

- Observes safety precautions. 
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BLOCK OR DIVISION NLIMBER: _1K0__ TITLE: Automotive Ele rtmV.I .....r.. j ^ 

Maintenance and Repair ■ 

TASK NUMBER: 11.10 TITLE: Remove and Replace Generators or Alternators. - 

INSTRUCTIONAL OBJECTIVE - 11.10: How to Ran^v. . ,nd Replace C.n..ators or Alt.m..o.. ; 

SKILLS: (Process Objectives) 

i 

11.101 - How to remove and replace generators. 

11.102 - How to use tension gauge. 

11.103 - How to remove and replace alternators, ' j 

RELVTED TECHNICAL INFORMATION: j 

- Manufacturer's specifications. 

~ Function of tension gauge. I 

- Eiec^irical generator theory, | 

- Operation of an alternator. 

REQUIPUD INSTRUCTIONAL TIME: 11.10, 6 hours, 

REQUIRED PiiiRFORMANCE STANDARDS: 

- Removes and replaces generators correctly, according to manufacturer's 
specifications. 

- Flat rate 4- 20%. 

- Uses proper steps in checking generators or alternators and belt tension. 
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BLOCK- OR DIVISION NUMBER; . 11.0 TITLE: Automotive Electrical Systems (coit'd.). 

' Maintenance and Repair 

TASK NiJMBER: 11.11 TITLE: Remove and Replace Starters. 

INSTRUCTIONAL OSJECTIVE - 11.11: HmrXo Remove and Replace Starters . 

SKILLS: (Process Objectives) 

11.111 - How to remove and replace stajrters. 

RELATED TECHNICAL INFORMATION: 

- Manufacturer's specifications. 

REQUIRED 'INSTRUCTIONAL TIME: 11.11, 3 hours. 

REQUIRED PERFORMANCE STANDARDS: 

- Removes and rep^. irtei^ correctly according to manufacturer's specifications* 
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BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Sy stema Cont'd.) 

Maintei>anc1e and Repair 

TASK NUMBER: /U. I2_ TITLE: Repair Starters and Solenoids; 
INSTRUCTIONAL OBJECTIVE - 11,12: How to Repair Starters and Solenoids, 
SKILLS: (Process Objectives) 

11..I21 - How to repair starters. 

11.122 - How to use special tools and equipment. 

J 1.123 - How to repair solenoids. 

RELATHD TKCHNICAL INFORMATION: 

- Manufacturer's specifications. 

- Required special tools and equipment. 

- l^loctric' motor operation. 

- Solenoid purpo^ie and construction. 

REQUIRED INSTRUCTIONAL TIME: 11.12, B hours. • . 

^ " .RED ?ERFOR>IANCE Sf^DARDS : 

- Repairs starters and solenoids using special tools and equipment properly 
according to manufacturer's specifications. 

- Flat rate + 20%. 
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ELOCK OR DIVISION NUMBER: 11.0 



TASK NUMBER: 11. 13 TITLE: 



INSTRUCTIONAL OBJECTIVE - 11.13: 
SKILLS: (Process Objectives) 

il.lJl - How ro repair generators. 

~ ^^°w to use special tools and equipment. 

11.133*- How to j::epair alternators. 

11. 13m - How to use special tools and equipment. ^' 

KKL^TED TECHNICAL INFOR.HMION: • 

- Manufacturer's specifications. 

- Required special equipment and tools. 

REQUIRED INSTRUCTIONAL TIME: 11.13, 13 hours. 

RLQIJIRLD PERFORMANCE STANDARDS: 

- Repairs generators or alternators, using proper tools and equipment, according 
to manufacturer's specifications. 

- Flat rate + 20%. 

- Uses knowledge of automotive generator systai.i theory to obtain speed and 
accuracy. 



TITLE: Aut omotive Electrica l S ystems (cont'd.) 
Maintenance and Repai r 

Repair Generators or Alternators. 

Hov to Repair Generators or ^Alternators . 
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hl..)CK vii DIVISION NUMBER,; n.O TITLI- : 1 Automotive Eloctrical Svstgm^_ (cont'd. 

\ Maintenance and Repa ir 

TASK NI'MBEK: LL-JA^ TITLE: Repair or Remove and Replace Charging System 

Regulatorw . 

INSTi-'UCILONAL OBJECTIVE - 11.14: How to Repair or Remove and Replcce Charging 

System Regulators. 

SK-LI.'.S; (Process Objectives) 

11. I 'll - How to remove and roplacp charging system regulators. 

l-.-'iATF;? TKCHNICAL I >J V;ORMATTON : 

- Manufacturer ' s specifications . 

- Operation and purpose of regulator* 

INS7KUCTI0NAL TIME: 11. 14, 2 hours. 

i^KQUMRFi PKRFGRMArCCE STANDARDS: 

- Removes and replaces charging system regulators properly according to manu- 
facturer's specifications. 

- Flat rate + 20%. 

- Has and uses operational knowledge of charging system. 
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Hl.OClK OK DIVISION NUMBER: II, Q TITLE: Automotive Electrlccn l Sys tems ( cont'd.) 

Maintenance find Repair 

TASK NHIMi^fiRr 11.15 TITLE; Analyze Malfunctions In the Cranking System. 

INSTRUCTIONAL OBJECTIVE - 11.15: How to Analyze Malfunctions in the Cranking System. 

SKTl.LS : (Process Objectives) 

11.151 - How to analyze malfunctions ip the crauicing system, 
11.! 52 - How to use s tarter batteyy te^ter- 

riJ-LATE!) ':"L::CnNICAL INFORM^VTION : 

I'l.iniifacturer * s specifications, 
~ Function of starter battery. 

REQi;iNi::i' INSTRUCTIONAL TIME: 11.15, ^ hours. 

REQUIRED PL'RFORMANCE STANDARDS: 

- Anr. lyzGS malfunctions in Che cranking system ccrrectl .iccorr ing lo 
::\inuf act urcr \9 specifications, 

- Uses prooer battery testing equipment correctly for testing cranking 
svstem- \ 
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• ''^^ IHVI.SION NLJMBKIC; H.Q TITLE: Aut:OTTiot:ive Electric.n l Sv5.t:Prn^ (cont' 

Maintenance and Repa ir 

' ' ' ^ ' - _ .U: '-^^ I '^'L E ; Remove, Repair, Replace and Adjust Distributor, 

"^T jNAL OH.jliCTIVE - 11.16: How to Remove, Repair. Replace and Adjust 
' Distributor. 

^' * (f'ri*';.'"s.s Objectives) 

i.iOI - How to remove and replace distributor. 
'*'0^ - How to repair distributors, 
' . 16''> - llo\- vo use distributor tester, 

TI-CHNICAL INFORMATION: 

r:anur,-.::(;ure r ' s specifications . 
.''unctiion of distributor tester. 

INSTRUCTIONAL TIM]-: 11.16, 8 hours. 

P/.RFORMANCE STANDARDS: 

RcTnoves, repairs, replaces, or adjusts distributor correctly, according to 

n^nu far. t: ux^e r ' s spe ci f icat ions - 
Flat rate f 20%. 

I'Si^s distributor test i <y equipment to insure correct operation. 
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\\i.rC'' [)'■ MiViSio.N NljMi'J'lR: JJ_._p__ TITLE: Au toinotiive Eloctrical S ystems (cont'dj 

Maintenance a n d Repai r 

TASK Mr'-fV-;:; '.L.^12._ TITIJ::: Remove and Replace Turn Si;>nal Switc hes, 

U^i'y 1 ;v ! 'C r \ OKA I . f : /r l V i- - 1 1 . 1 7 : How to Remove and Replace Turn Signal Switches, 

Si:Tr;[>S: CPrcM-css Objectives) 

11 .1 'i iluw to remove and replace turn signal switches, 

RKi.;v:-i:r' i i:ci.\ : f WL information: 

. ^""i?',;^' i. ur" ' s specif i cat- ions • 
Kf^Q^JlREi; T^STKrCT'IONAL TIME: 11.17, _ 6 hours, 

:iEQ;.;Li<:-; /LRIuRMANC::: :iTANDARDS: 

- iv;*-;;oves and renLar.es turn signal switches correctly according to manu -'acturer ' s 

- ■: ral e 20:;. 

" ' ■■e^;. ^ 'nyjcr LC;w:ing techniques to insure correct operation. 
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'-l^: J.l-}^ TlTLl-:: Au Lomotiive E lec trical Sys tems (cont'd.) 

j;l>Hlnten ance an d Repair 

' ■ J, L- ■ i I i ! , i ; : Kofnovo and Repair Windshield Wipe r M echanisms 

. .^-^ onf.rol s^ 

^•M i-HMV;': ]l.18: How to Remove and Repair Windshield , Wiper 

Mechanisms or Controls. 

' " ^'''i'i'VL' .'.DiJ rcplcico windshield wiper motors and switches. 

■ ' • ^ ••' l;; rriviir w iruLsh I.e. Id wiper motors. 

■ .''inrw,;.: .r*s pc: c i f ic atiions . 

* i;^ I it^ li 1 s of cJectrical circuits. 

~ }' ''r^:- for ])'irt:s iden L if ication . 



:Nsri.:!u.r}.i>:Al. TLMK : 11.18, <^ hours. 

t't::OUTRi::w i ■■ [iFCi^MANCi:: ^;TAi.:)ARI)S : 

- ;v:'.riov-!s ;vnd ropnir.s windshield wiper mechanisms or controls according to 

. r. . 1 1' .\ o I. u r e r ' s s p e c i i" i c a t ions . 

- ['so -> T.ropor f^tep;^ ia Che diaj2;nosis of electrical circuits and uses parts 
:v.a;'T:.i]. , t rrti^ct components identification. 
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..■J.'J^.. . 'I'J'i'l-i'' : Automot ive Electrical Systeins_ (cont'd.) 

Maintenance and Repair 

l i H-:: Kom ovo and Replace Fuse Block Assem bly. 
'■'.Cyi Vi:! - 1 1 . 19 : How to Remove and Replace Fuse Block Assembly. 
Ob I Oct Lves ) 

rt 'n..>vG and replace fuse block assembly. 

r 

■^. r ' 5^por I f ications ♦ 

' H identification. 

■ I i. II. - L'S , 

ri. .:;A.. VIMK : 11, 19, hours . 

ANCi' STANDARDS: 

1 roji laces fuse block assembly correctly according to manufacturer's 
; rui;o': :uk1 parts manual for correct identification. 
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i 1 . 0 'i' IT LI'. : Aut:omot:Ive Fvlcc trical Sya t:ems (cont'd.) 
Mai.nCenanc<! \ l ul Repair 

^ ' • Kt'iiiove an d Replace ChawSsis and Undc r -Hood Wiring. 

^ !^ • 20 : How to Remove and Replace Chassis and Uader-Hood 



' ■ ' r..;-a)v^^ and roplace wirtng harness. 

■ i\i;\yuoso olecL'rical circiiics- 

■• ' . li:^: i\\ I, INi'ORMMiON ; 

- * ti L uriM- ' specifications. 

.'.n.t^s rian.ial fo].* parts identification. 
" • ' in tlv; d i ap^no.s i f-i of electrical circuits. 

MMKi-;. rxs : ;:rCTiOHAL TIMK: 1 1.20, 25 hours . 



- L'l'KMANCl- STANDARDS : 

' . -iiui replaces chassis and underhood wiring, according to manufacturer '.s 

s v*. *c i : ^" K. i ons , 



- M/ie; proper r.tepK in tlie diagnosis of electrical circuits and refers to parts 
P.anu.-il. for circuitry component identification. 



Wiring. 



-die. - ,^n::. 
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BLOCK OR niVTSION NUMRHR: TITLE: Automotive El.ctrical Systems (cont'd.) 

Maintenance and Repair 

TASK mmiiR: __ 11.21 TITLE: Test and Re-Wlre Dash Units. 

INSTRUCTIONAL OBJECTIVE - 11,21: How to Te«t and Re-Wlre Dash 

SKILLS: (Process Objectives) 

11.211 - How to test da.'ihbqard un|ts. 

11.212 - How Co re-wlre dash unit*. 

RELATED TECHNICAL INFORMATION: 

- Steps in the diagnosis of electrical circuits. 

- Parts manual for parts Identification. 

- Manufacturer's specifications. 

REQUIRED INSTRUCTIONAL TIME: 11.21. 8 hours. 

REQUIRED 1 ..KiURMANCE STANDARDS: 

- Tests and rewires dash units properly according to manufacturer's specification. 

- Flat rate + 20%. 

- Uses proper steps In the diagnosis of electrical circuits and uses parts manual 
tor circuitry component identification. 
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BLOCK OR DIVISION NUMBER: 11,0 TITLE: Automot ive Elec trical Systems (cont'd.) 

Maintenance and Repa ir _ 

TASK NUMBKR: 11, 22 TITLE: Test and Repa ir A utomatic Alarm Sy ste ms of Safety 

Items - 



INSTRUCTIONAL OBJECTIVE - 11.22: How to Test and Repair Automati fc Al arm Systems 

of Safety Items > 

SKILLS: (Process Objectives) 

11.221 - How to test and repair automatic alarm systems of safety items, 

i^iLATED TECHNICAL INFORMATION: 

- Manufacturer's specif ications - 

- Parts identification - 

~ Steps in the diagnosis and repair of electrical circuits. 
REQUIRED INSTRUCTIONAL TIME: 11.22, ^ hours - 

REQUIRED PERFORMANCE STANDARDS: 

- Testf3 and repairs automatic alarm system of safety items according to manufacturer's 
specifications . 

- Flat rate + 20%. 

- Uses proper steps in the diagnosis and repair of electrical circuits and uses parts 
manual for circuitry identification- 



id 
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BLOCK OR DIVISION NUMBHR: II. 0 TITLK: _AuJ^ojayc^cc_^aJ_ S^^^^^^ (cont'd.) 

_Malntcnancc an d Rc[j^air 

TASK NUMBER: ,23, TITLK r To sL and Repair CtuL^a Control Uni ts. 

INSTRUCTIONAL OBJECTIVE < 11.23: How to Test and Repair Cruisu C on trol Units. 
SKILLS: (Process Objectives) 

11.231 - How to test and repair cruise control units. 

11.232 - How to use special electrical equipment. 

RELATED TECHNICAL INFORIiATION : 

- Manufacturer's specifications. 

- Parts manual. 

- RoquirGments to test electrical components and circuits. 

- Required special electrical equipment. 

REQUIRED INSTRUCTIONAL TIME: 11.23, 5 hours, 
REQUIRED PERFORMANCE STANDARDS: 

- Tests and repairs cruise control units properly according to manufacturer's 
specifications . 

- Flat rate + 207.. " 

- Uses -roDer testing equipment and parts manual for identification of Parts. 
... - Uses correct steps, in proper sequence, in performing electrical checks. 



35 J 
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ULOCK OF DIVISION NUMHKR: 11,0 TITLE: _. Aiitomot ivo Kloctrlcal SyB toniM (:. <it'd.) 

Mai n tenance an d Re pa i r ^ 

TA S K N LIMB I'.K : IJ^rJ:,^} '^^ T T I, E : E vnluat:o. A1tornat:or, (^o narator and Re gulator Output. 

INS TRUCTIONAL OIUECTIVE - 1 1 . 2A : How to Evaluate Alternator, Gen eta tor and 

Regulator Output, 

SKILLS: (Procefis Objectives) 

1I,2A1 - How to evaluate alternator, g^jnerator and regulator output, 
1I,2m2 - How to ufe special electrical test equipment. 



KEL/-\TEi) TECHNICAL INFORMATION: 

- Manut acturer ' s specifications, 

- Ki\ow stcp^^ in test of electrical components, 

- Required :>pecial electrical test instrument 

REQUIRED INSTRUCTIONAL TIME: 11.24, 10 hours. 



REQUIRED PERFORMANCE STANDARDS: 

- t'.valuates alternator, generator and regulator output according to manufacturer's 
specifications . 

- Flat rate + 20%. 

- Uses required special testing equipment accurately. 

- Uses proper steps, in correct sequence, in performing electrical checks. 
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\MX)<:K UK DIVISION NUMMMR: ^±U0 TITLK: Au t oiiio L i.vp Ivl r c t; r i (-a 1 Systonis ^ Cnt*d 

MainLonancc and Kopa i r_ 

TASK NUMiiKK: JJ.v'.'lL Tl^^'I^f^'i Analyse or AdJusL E nriinc ! Peri^ormance U sln^^, 

Kn^ylne Analyzer . 

INSTRUCLTONAL OBJKCTIVH - 11.251: How to Analyze or Adjust EnRln e Pe rformance 

UalnR pnRlne Analyzer. 

SKILLS: {Process Olijoctivos) 

11.2511 - Hov; to analyze or adjust eng^.ne performance using engino analyzer, 

I1.25K? - How to use engine analyzer. 

11.2 313 - How Lo use special tools. ' 

RELATHD TKCHNICAL INFORMATION: 

- Manufacturer's specifications. 

- Function of Lhe engine analyzer. 

- Required hand tools. 

I<EQUJIU:D INSTRUCTIONAL TIME: 11.251, 30 hours. 

KEQUILED PERFOR>I/\NCE STANDARDS: . 

- Analyzes and adjusts enp,ine performance, using engine analyzer properly, 
according to manufacturer's specifications. 

- Flat rate + 20%. 

- Uses necessary tools and takes correct steps, in proper sequence, in using 
engine analyzer to insure proper engine operation. 
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OK DIVISION NUM,;..;,,: _ n.o_ ,4TLl.:: ..^nto^!u,^ (cont'd.) 

Maintenance at \ d Rcpai i 

TASK MUMMHR: .J_L;>..2._ TITLH: .Jiuii^.,id_res^je^^^ 

Wires, Distributor Cap, and Roto r . ^ 

INSIKUCTIONAL OlULXUVi,.: - 11.252: .How t o Inspect and Te st SP.nnH.vy Circuit Leads. 

PluR Wires, Distrihiitnr rnp, nnd Kotor. * 

SKIi..,S; (Pr(K-os;--. Ob j ecttvos) 

11.2,S.U - How to Inspect and test secondary circuit lends, plug wires, 

distributor cap, and rotor. 
il.'-^52l' - How to use required electrical test instrument. 

ria^vr^'iD technical information: 

- Manufacturer's specifications. "• 

- Required electrical tesr. instruments 

lU'-QlJIRED f.\-STRUCTIONAL TIME: 11.252, 10 hours. 

RHQUJh'f:!) ri-RFORMANCE STANDARD.S : 

- Inspects and tests secondary circuit leads, plug wires, distributor cap, and 
rotor nropcrly according to manufacturer's specifications.' 

- Uses required electrical test equipment nnd takes necessary steps in correct 
sequence in checking procedure. 
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1U,(X;K' "!< DIVJSKjN NDMIU-'K • II n 'rrni-. v . 

.NiMiisi.K. _ JJ..O_ llll,K. . A''';,9JJEUvo_ I'^^^^^^^^^ (ouilM.) 

....ll'L'jJi:illliL'l!iL!__;nid^^ r 

TASK N1;M,U.:R: Jl._.>Vi TITl.M: _in^ct nnd Ropal r I.nlLlon SVltch, lU^.i^u^, 

WiL-in^^ Coil. PoinCs, nnd ^Coiicleu.sor of"~tli"e I'r'lmrn-v 
C ir r. ult: . ~ ^— 

INSTRUCTIONAL OlUl.Xmv..: - 11.253: ' Ji- _to Jj^iicc^^ 

Wj.rin», Coll. Points, and_Condcnscr of the Primnrv 
_-gifc.uH:. ■ — 

SKIT. I,:;: ( I'rocr.s.s Ob ] m.t ivt;;;) 

n.:")31 - Kuu to inspect and rrpali: Ignition switch, resistor, wiring, coil 

points, and condenser of the primary circuit. ' j 

11.2532 ~ How to use special tools and electrical test equipment. 

RKLATKl) TECHNICAL INFORMATION: 

- Manufacturer's specif icntionK . 

- Required special electrical test equipment. 

- Required hand tools. 

- Pai'ts manual for parts id- it if i cation. 
RKQUIRF-I) INSTRUCTIONAL TIM-: 11.253, 10 hours. 

RKQUIRKD PI;RF0RM.\NCC: STANDARDS: 

- Inspects and repairs ignition" switch , resistor, wiring, co^poJnts and con- 
tionr ° P'^iinary circuit properly according to manufacturer ' n specifica- 
Flat rate + AOT. ' ' • 

-Uses proper tools and electrical test equipment. 

- Takes necessary steps, in proper sequence, in testing procedure. 
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BLOCK OR DIVi,o..)N' NUMBL:R: H.O TITLE: A utomotive EI ect:ri..1 Sv..r.n.._ Cont'd. 

Maintenance aad R t;pair_ 

TAfr,: NUMBER: _IU251^ TITLE: Locate and Repair Shorts and Op en Circuits 

in Wiring. 

INSTRUCTIONAL OBJECTIVE - 11.254: How to Locate and Repair Shorts and Open 

C:^rcuips in Wirin , ^> 

SKILLS: (Process Objectives) 

11.25/,1 - How to locate and repair sho^rts and open circuits in wiring. 

Rr-r^\Ti':D TVXHNICAL INFORiMATION: 

- Steps in testing electrical components and circuits. 
~ Part_s Manual. 

- Ma/iuf acturcr * s specifications , 

PEOUr^ED INSiRuCTlONAL TIME: 11.25A, 10 hoars, 

RLi^'LilREl) PERFORMANCE STAJJDAilDS: 

- ' ^ : and repairs shorts and open circuits in wiring according to manufacturer' 

:■ ; cat i ons . 

- r.vce + 20%. 

^cessary steps, in proper sequence, in testing electrical components and 
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BLOCK OR DIVISION NUMBER: 11.0 T ITLE; /Automotive Electrical Systems, 

Maintenance and Repai r. 

TASK NUMBER: 11.255 T ITI£: Test^ S<irvlce, Repair or Replace Couiponents of 

Electronic Ignition . 

INSl iCTIONAL OBJECTIVE - 11.255: How to Test, Service, Repair or Replace Compo- 
nents of Electronic Ip^nltion, 



SKILLS: (Process Objectives) 

How to: j 

11-2551 - Test electronic Ighitioris. 

11.2552 - Service electronic ignitions . 

11.2553 - Repair electronic ignitions. 

11.2554 - Remove and replace electronic ignitions, 

RELATED TECHNICAL INFORMATION: 

- Operation of electronic ignitions. 

- Service manuals. 

- Diagnostic procedures, / 

- Manufacturer's specifications, j 

SUGGESTED INSTRUCTIONAL TIME: 11.255! 4 hours. 



REQUIRED PERFORMANCE STANDARlt||J^ I ' 

1 

- Knows operation principles of eliectronic ignition. 

- Can perform tests according to sl^rvice manual. 

- Perfoims service replacement or r;epalr according to manufacturer's 
specifications- \ 

- Performs task in Flat Rate plus 20% time. 



\ 

\ 
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BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems (cont'd.) 

Maintenance and Repair 

TASK NUMBER: 11.26 TITLE: Pexfoya Complete .Engine Tune-Up . 

INSTRUCTIONAL OBJECTIVE - 11.26: H ow to Do a Complete Engine Tune- Up. 

SKILLS: (Process Objectives) 

11*261 - How to do a complete engine tune-up. 

11.262 - How to use special electrical test equipment. 

RELATED TECHNICAL INFORMATION: 

- Manufacturer ' s specifications . 

- Parts manual. 

- Required special electrical equipment. 

- Required hand tools. 

REQUIRED INSTRUCTIONAL TIME: 11.26, 50 hours. 

REQUIRED PERFORI-IANCE STANDARDS: 

" Compxetes engine tune-up to vehicle standards according to manufacturer's 
specifications, 

- Flat rate + 20%. 

- Uses required special equipment and hand tools and takes necessary precau- 
tions in engine tun^-up procedure to insure proper engine operation. 

- Uses parts manual x.ol correct parts identification. 
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AUTOMOTIVE TECHNOLOGY 
Special Tools and Equipment 

BLOCK OR DIVISION NUMBER: 11.0 TITLE; Electrical Systems Maintenance and Repair 

Soldering gun 

Self powered test lite 

Non powered test lite 

Voltmeter 

Wire stripper an^l crimping tool 
Wire cutter 
Fuse extractor 
Bulb extractor 
Electrical system tester 

Ammeter (Battery - Alternator - .agulator - Starting Circuit Tester) 

Ohmmeter (Wide Range) 

Fuel gauge system tester 

Distributor test machine 

Infra-red emission analyzer 

Timing light 

Battery charger 

Hand operated vacuum tester 

Craiikcase ventilation tesfter 

Hydrometer - battery 

Compression gauge set 

Fuel pump pressure and vacuuin tester 

Engine analyzer 

Dwell meter and tachometer 

Charging system, battery and starter tester 

Engine/electrical system analyzer 

Speed control analyzer 

Body electrical system analyzer 

Headlight Aiming Kit 
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BLOCK OR DIVISION ,NUMBKR: 'L'lTLI- : Electrical Syste m (Battery) 

T ASKS : 

11.04 1. • List Uiiroe rulo:.; jsrioc.i.a tod v/j.th batuery safety. 



a. spr-cific qr^ivi. ty — 

b . hvdr jii\o tcr-"- 



3. The stiudc-nc sliuuld domoris Lrato ul:e ability to perform the following 
jobs to the- sacit? fac t.i on of the instructor. 

a . Clean an d s r v i c c a b ci I: t ^ r y . 

li . Reifiovr? and replace a babtory. 

c. Checl: i battery v/ith a hydromt^ter . 

TEST ANSWERS : 

1. a. Battcrv oJoctrcdyte must not be allowed to spill or come in contact 

with c-yes , skin, clothing or car x^aint. 

b. Kocp flainns c -. sparks away from battery as it gives off very explo- 
sive gavSes. 

c. Avoid sliorting or groundinc^ battery during service or removal. 

2. a. Sp.jo-i.f j.r u.j:avit:\y — The weight of a solution compared to distilled 

v;aL^^r tiial has a reading of 1.000. 

b. Hydromo tor--MoasurGi-^ sj^ecific gravity of electrolyte. 

3. Porfonnance skills will b*: evaluated by the instructor to determine - 
ability of studc>it l:o meet es tciblislied perf oionnance standards. 



NOTE: hstal/i liL^hcn -per foriiinnce standards incJur'e manufacturer* s 
specifications and flat rate plus 20%. 
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TEST ITEMS 

BLOCK OR DIVISION NlJbiljKR : _ Li. . 0__TITLE : A iLomotiivc^ Electrical Systems Maintenance 

and Repair . 



The student sliouid doinonstraio the ability to perform the following jobs and 
meet job quali f I. cat ions ■->■- r ^^orniancc s tandards . (Manufacturer' s specifications 
and flat rate plus 20%.) 

TASK 

11.02 Replace liKlir: b^ilbs. 

11.03 Replace flaslior uniL' ' 

11.05 Pert orm opera^: ionaJ. i asrer,:-.ioius of lighting and electrical systems. 

11.06 Remove and rep Irice s i op- 1 1. gh t sv;i t ch . 
11.0 7 Adjust headj. ighti^. 

11,08 Adjust, remove, rc'|:'riir^ or replace back-up light switches. 

11.11 Remove and replace starters. 

11.1'-'. Repair starters and Si^lenoids, 

11.17 Remove and replace turn signal sv;itches. 

11.18 Remove and repair v/lndsKield wiper mechanisms or controls. 
11*19 Remove and rt?.place fuse block assenibly. 

11.20 Remove and' replace chassis and under-hood wiring. 

11.21 Test and rewire dash units. 

11.22 Test and repair :uir:nmatic alarm systems of safety items. 

11.23 I'est and repair cruise control units. 



NOTE: Student muse be able to meet required performance standards 
for at Lccist 80% of the tasks of the block of instruction 
(1]..0) and succes/; fully con^plete at least Block 0.0 to be 
qualified i\s; an Automotive Electrical Systems Technician. 



'3'31 
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BLOCK OR DIVISION NUMBER: 11.0 TITLE: E lectrical Sy s tem (Ignition System) 



1. Disci.isjG in writing the operation of the ignition system beginning v/ith 
the bcittery through one complete cycle. 



The. student should demo.' i g tr ate the ability to perform the following 
jobs to the satisfaction of the instructor: 

a. Rf. . )ve and replace a distributor. 

b. Remove aind replace contact points and condenser. 

c. Adjust dwell on an externally adjustable distributor. 

d. Chc.:f:k ignition timing. 

e- P.emove, service, and replace spark plugs. 



TEST ANSWERS: 



1. Answer should contain the following points: 

a. With the ignition switch on and the contact points closed, low 
voltage current flows from the battery through the primary winding 
of the coil and through the contact points to ground. 

b. The flow of low voltage current through the primary windings of 
the coil causes a magnetic field buildup. 

c. As the contact points open, current continues to flow across the ^ 
point surfaces-; the condensor attach.ed to the points absorbs this 
flow "bf current- 

d. Stopping this flew of current causes the magnetic field of the coil 
to collapse across the secondary coil windings, causing a high volt^ 
age surge - 
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e. This' /ij.gh voltage surge is directed from the secondary windings of 
the coil through the distributor cap and rotor and on to the spark 
p.^.ug to ground. 

Perfoi.TTiance skills v/ill be evaluated by '^he instructor based upon 
established performance standards for in - tructional objective concerned. 

NOTE: F.stablished performance standards include manufacturer's 
specifications and flat rate plus 20%, Qf-»o 
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BLOCK OR DIVISION NUMi3r;F-;: ij. . • ';].?;.::;: Ivloct-.r ical System (Charging Sub-system) 

TASKS : 

11.10 1. IdOfitlty t.'-r'- I. if , ,.; , i. t-fiTiia Lor shown bo.lov;. 

11.13 

11.14 a. _ 

11.24 

b. 



f , 




2. List tv;o a'Iv-ii:i ; ; -.m. alternator over a generator. ^ 
a . • 

b. 

3. The s t-U''r:-n I. <!• ■[VMi;>trate the ability to x^erform the following 
jobs iM)d iiv^'^i lu;! !. J. L : c'aLion ^-^erf ornicince standards. 

a. i'-'-movo a ^j'Miorator. 

b. Dis.i:;:-' : 1 , t;kr 'Wid reassemble a generator. 

c. Fei'no\-'.. -.iM' V ' { ■ I . an .:ii ternator . 

d. j:)i5ias.S': m; ; ^ ■ i'-V-'l , c\j]'.l rGassemi:)le an alternator. 
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L'EST ITEMS 



■BLOCK OR DIVISION NU>mExR; 11.0 T ITLE: EK^cLrlcal System (SLartier) 

Given an iaoperat ?, s tancl 'ir d , laajor assembly component of an 
autoraotivo elcctirlcal sytJtroir., tho s i udent will iaspect and test: 
to detemlae the troubJ.o according to t.he rnaauf actiirer ' s speci- 
f.ica Lions and state or take the appropriate corrective action* 



TEST AMSV/ERS 
TASK iU . 12 



a. 


Thru ftt^yts . 


TASK 




b. 


End Fraine 


il. 


,01 


Performance Standards: Student 






11. 


,05 


selects proper tools and equip*- 


c, 


Starter Brasiias 


11. 


15 


ment for job. Follows iuspaction 






11. 


16 


sequence prcseribed in the manu- 


d. 


Starter Frarae 


11. 


21 


facturer's specifications and 






11. 


22 


observes safety precautions. Uses 


e . 


Armat ure 


11. 


23 


tools and equipment correctly. I- 






11. 


24 


dentifies the trouble correctly 


f • 


Starter Drive 


11. 


251 


and states (or takes if directed 






11. 


252 


by instructory^teacher) the appro- 


8- 


Drive Housing 


11. 


253 


priate corrective action . Per f o rms 






11. 


254 


tnsk in Flat- Rate plus 20%, to the 


h. 


Shift Lever 






satisfaction of instructor. 


i. 


, Solenoid 






a 


j • 


Bushings 








k. 


Field Coil 








] 


Commutator 









TASK 

IJ .01 
11.05 
11.15 
1 1.16 
11.21 
11. 22 
11,23 
11.24 
11.251 
11. 252 
1] . 253 
11. 254 



NOTE: Performance Slnndards for iirn-n.. r f ormance related technical ir.f orniation 
test items - ,SO/i corror.L rcsiTon.sc.s requircd_when_ five or more test items 
are. used or Lest iteni has rive or more parts. 
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I'iiST ITEMS 



BLOCK OR DIVISION MUMHKR; L1..0 TITLE: I'lecLrical Syatem (Starter) 
Identily the parts of the siaiMor ^iiown below and state purpose of o.ach. 



TASK 




TESl' AHSVIEHS 

BLOCK OR DIVISION NUMhiiik: 11. 0 'r'l 'y [>]•:, : Liie ctrical System (Charging Sub-system) 

Slip r i nq c > - 1 • i I r ...i ;i- • 
Rotor asi-^cinh I v 
S tator ar;fjcmb 1 y 
Drive end framt;? 
Diodes 

Brusl'i as:;-.'^UL'"-. y 
Pulley 

Produces (..''l'i>-: .]1 ii?v.".:r; a;, i i.-iio engine speeds. 

SioipliC' rv \A\ v'cMi: : I. > ' ir:' : . lCi 1 rt-ujui rco less maintenance 

3. Performance skiiJs v; ' i i ^ -val i.,i.j;;.(:d ])y t'.he instructor based upon established 
perforiTiance :;l ari' '.-ire \ r. > '^\\\.^ i i f i.cai;iori . 



a . 
b. 
c. 
d. 
e . 
f . 
9- 



a , 



NOTE: I-s tnbl isheci r .(-;:):?-, sL;i5ulards laclude manufacturer's specifi- 
cations aui ilrii: v.iti:. plus 20%, 
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ARTICUL^.nON RESEARCH PROJECT' 



Instructional Guide 

PROGRAM: Automotive Mechanics (DCC V-003) 

(DPI - High Schools - N/A) 

COURSE: Automotive ^Servicing (Block 12.0) 

COURSE DESCRIPTION: DepartiuOnt of Public Instruction - Currently a limited part of 

T I No. 7403-A\atoinotive Engine Tune-Up III and T & I No. 
7393 - Auto Mechanics III 
Department of Community Colleges - AUT 1100 - Automotive 

Servicing 

INSTRUCTIONAL CONTACT HOURS; High Schools: (Not taught as a separate course) 

CC/TI: 99 

INSTRUCTIONAL OBJECTIVES : 

To provide the learner with the opportunity to apply previous instruction to a 
full range of experiences of inspecting, testing, adjustincr repairing, and re- 
placing components in the process of "Trouble Shcotinq" automorive systems, in 
a simulation of actual automotive shoo situations. 

QUALIFICATION OR JOB SKILLS GAINED: 

This block of instruction does not by itself provide a recognized job level 
qualification in the Automotive Maintenance Industry, It is designed to provide 
additional experience in "Trouble Shooting" of automotive systems. This includes 
the full range of inspecting, testing, adjusting, repairing, removal and replace- 
ment of major assemblies, sub-assemblies and components of the automobile, under 
the direct supervision of the instructor. 

PREREQUISITES: 

High Schoo"'s: Not taught. 

Cotnra. Coll;/Tech Inst.: One Year Program - Satisfactory completion of all blocks 

of instruction in program (0,0, 1.0, 2.0, 3.0, 4.0, S.O 
7.0 and 8,0) . 

Two Year Program - Satisfactory completion of all blocks 
of instruction in program (0,0, 1.0, 2.0, 3.0, 4.O., 5.0 
6,0, 7.0, 8.0, 9.Q, 10.0, 11.0, and 13.0). 

PERFORMANCE EVALUATION: 

The learner will be required to demonstrate satisfactory performance for the tasks 
undertaken, 78%. Test items where used will be variations of the standardized 
test items developed for each block of instruction, with the specific test item 
being appropriate for the instructional project. 

EQUIPMENT REQUIREMENTS: 

_ Equipment appropriate for the assigned project. 
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ARTICULATION RESEARCH PROJECT ^ - 
^ Instructional Guide 

PROGRAM: Automotive Mechanics (DCC V-003) 

(DPI - High Schools - N/A) 

' COURSE: Automotive Mechanic Cooperative Training (Block 13.0) 

COURSE DESCRIPTION: Department of Public Instj u'^tion - (Not identified as used in 

the context of this program.) 

Department of Community Colleges - (No course number) 

INSTRUCTIONAL CONTACT HOURS: High Schools: Not taught 

CC/TI: 429 hours (Optional) 

INSTRUCTIONAL OBJECTIVES: 

To provide the learner with the opportunity to apply the skills and related tech^ 
nical information gained from instruction received and to gain further practical ' 
experience in inspecting^ testing, repairing, adjusting, and replacing automotive 
components while working in a commercial automotive repair shop, under the super- 
vision of a qualified automotive repair supervisor, 

QUALIFICATION OR JOB SKILLS GAINED: 

This block of instruction does not by itself provide a recogn fzed job level qual- 
ification in the Automotive Maintenance Industry, Its purpose is to" provide actual 
practice;! work experience in a commercial automotive maintenance shop and to fur- 
ther increase the ability of the learner to meet the minimum performance standards 
of the industry in the performance of automotive mechanic tasks. This involves 
inspection, testing, adjusting , ^repairing, removal and replacement of assemblies 
and components of the automobile, under the supervision of an experienced mechanic 
or shop supervisor. 

PREREQUISITES: 

High Schools: Not Taught. 

Comm. Coll. /Tech Inst.: One Year Program (Not included in the Or.e Year Program) 

Two Year Program - Satisfactory completion of Blocks 0*0, 
1.0, 2-0, 3.0, 4,0, 5,0, 7,0, 8,0 and Engine Electri- 
cal System Block 11.0, as taught in One Year Autonotive 
Program. 

PERPORMANCE E\'ALUATION: 

The learner will be evaluated by his shop supervisor as to his ability to succes - 
sfully meet minimum industry performance standards as well as to demonstrate his 
ability to cooperate, follow instructions, and confonn to normal hop practices 
and requirements, 

EQUIPMENT REQUIREMENTS: 

None {Provided by the shop involved) - 

j^^smmmm O ^ J 
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ARTICULATION RESEARCH PROJECT 

I-;STRUCTIONAL GUIDE • / 

i 

PROGRAM: Automotive Mechanics (DCC V-03) (DPI - N/A) 
COURSE; Emissions Controls (Block 14.0) 

COURSE DESCRIPTION; Depar ent of Community Colleges - Emissions Controls - PME 1133 

Department of Public Instruction - N/A /' 

INSTRUCTIONAL CONTACT HOURS: High School - N/A 

CC/TI - 55 hours. 

INSTRUCTIONAL OBJECTIVES: 

1. To provide the student with the information and instruction required to 
have the competency to service, repair or replace common automotive 

' ' emissions control systems. 

2. To provide the student with inf omiation regarding the air pollution 
problem. 

3. To provide the student with information required to know the factors 
involved in and contributing to automotive emissions. 

4. To provide the student with the information required to know types and 
operation of common emissions control systems and U. S. auto makers 
using these systems. 



JOB QUALIFICATION OR SKILLS GAINED: 

Successful completion of this block of instruction provides che student 
with the instruction. required to have the competencies which when coupled 
with three or more months of on the job ex-jerience will qualify the indi- 
vidual to service, repair or replace emissions control systems on U, S. 
automobiles. 

PREREQUISxTES: 

Block 0.0 (Introduction ::o Automotive Technology), Block 5.0 (Fuel System 
Maintenance and Repair), Block 8.0 (Engine Maintenance, Repair and Overhaul), 
Block xl,0 (Electrical Systems Maintenance and Repair), 

PERFORMANCE EVALUATION: 

By co.i.petency based <=»valuation to determine student ability to meet job 
qualification performance standards for tasks peculiar to Emissions Control 
service, repair or replacement. See test items for this block of instruction. 

EQUIPMENT: 

^*pacial equipment aiid tool list for- this block attached. 
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ARTICULATION RESEARCH PROJECT 
AUTOaOTIVE TECHNOLOGY 

BLOCK OR DIVISION NUMBER: lA ,0 T ITLE; _ Emissions Control 
TASK NUMBER: 14.01 TITLE: Know Air Pollution Problem. 



. INSTRUCTIONAL OBJECTIVE - 14.01: To Learn the Air Pollution Problem^ 
SKILLS: (Process Objective) 
None 

RELATED TECHNICAL INFORMATION: 

- Definition of air pollution, 

- Causes of air pollution, 

- Pollution control methods. 

- Legal aspects regarding air pollution, 

- Environmental impact of air pollution. 

SUGGESTED INSTRUCTIONAL TIME: r^.Ol, 2 h ours. 
REQUIRED PERFORMANCE STANDARDS: 

- Student can define air pwllution correctly. 

- Student can state three primary sources of air pollution. 

- Student can state briefly the primary impact of air pollution control 
legislation on the automotive service industry- 
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- 14,02 - 

BLOCK OR DIVISION NUMBER: 14.0 T ITLE: Emlssicns Control (continued) 

TASK NUMBER: 14.02 T ITLE: Know Fact o rs Involvea In and Contributing^ To 

Aucomotlve Emissions . , 
INSTRUCTIONAL OBJECTIVE - 14.02: To Le a rn Factors Involved In and Con tributing 

To Automotive Emissions* \ 



SKILLS: (Process Objectlvej) 

14.02 1 - Know effect of fuel on emissions. » 

14.022 - Know effect of compression on emissions. 

14.023 - Know effect of ignition on emissions. 

RELATED TECHNICAL INFORMATION: 

- The combustion action of internal combustion engines. 

- Exhaust emissions chemical composition. 

- Composition and additives of automotive fuels, 

- Effect of engine heat upon emissions. ^ 

- Undesirable compounds in automotive engine emissions that enter atmosphere 

d their cause. 

SUGGESTED INSTRUCTIONAL T,IME : 14,02, 2 h ours > 
REQUIRED PERF0R>IA1^CE STANDi^J^DS: 

; - Student can state undesirable compounds in automotive engine emlssir.n«^ tha 
enter the atmosphere and their ca^^se. 



1A.03 - 



BLOCK OR DIVISION NUMBER: lA .0 TITLE: Emissions Controi (continued) 



TASK NUMBER: 14,0.3 T ITLE : Knov ; Types and Method of Operation of Common Emission 

Control System and Hov to Identify Each . 
INSTRUCTIONAL OBJECTIVE 14-03 : To Learn Types and Method of Operation of Cominon 

Emission Coitrol Systems and How to Identify Eac h. 

SKILLS: (Process Objectives) 

14.031 - -^ow to identify and locate type of emission controi system on the 
vehicle , 

RELATED TECHNICAL INFORMATION: 

- Types of common emission control systems . 

- Method of operation of common emission control systems, 

- Manufacturer's manuals. 

- Major U. S. automobile makers with different types of emissions - 
control systems used by each, 

- Operation and effect of catalytic converter, 

SUGGESTED INSTRUCTIONAL TIME: i4.C3, 6 hours, 

REQUIRED PERFORMANCE STANDARDS: 

- Student can identify five of six eniission control systems accurately 
by inspection. 

- Student can Ltata aiiXMU^ftteJ^r the method of operation of five of six 
different emission control sVstems, 

- StUG -^.t can state types of emissions controls used by each major U, S. 
automL lie makej. . | 
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BLOCK OR DIVISION NUMBER: 14.0 T ITLE: Emissions Control (continued) 

TASK NUMBER: 14.035 T ITLE: Test, Service, Remove and Replace Catalytic Converters. 

INSTRUCTIONAL OBJEC.^VE - 14.035: How to Test, Service. R nove and Replace 

Catalytic Converters . 

r 

SKILLS: (Process Objectives) 
How to : 

14.0351 - Use special tool*^ and test equipment, 

14.0352 - Test catalytic converters for proper operation. 

14.0353 - Service catalytic converters. 

14.0354 " Remove catalytic converters. 

14.0355 - Replace catalytic converters. 

RELATED TECHNICAL INF0RI4ATI0N : 

- Purpose and operation of catalytic converters. 

- Types of catalytic converters used by automobile manufacturers. 

- Service manuals. 

- Test equipment manuals. 

- Special tool requirements, 

- Effect of catalytic converters on engine operations, 
" Special fuel requirements. 

- Manufacturer's specifications. 

SUGGESTED INSTRUCTIONAL TIME: 14.035, 6 hour^. 



PvEQUIRED PERFORIWmXE STAi^DARDS: 

- Can accurately state purpose and operation of catalytic converter.-^. 
-Can perform tests according to service manual. 

- Can perform service, removal and replacement of catalytic converters 
according to manufacturer's specifications in Flat Rate plus 20% time 
limita Lions. 
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BLOCK OR DIVISION NUMBER: 14.0 TITLE: Emissions Control (continued) 



TASK NUMBER: 14.04 T ITLED Service, Repair or Replace lositive Crankcase 

Ventilation Systems. 

INSTRUCTIONAL OBJECTIVE - 14.04: Hov to Service, Repair or Replace Positive Cra nk- 
case Ventilation Sys terns > 

SKILLS: (Process Objectives) 

14.041 - How to inspect and clean the PCV emissions controJ. system. 

14.042 - How to test the PCV emissions control system. 

14.043 - How to repair the PCV emissions control system, 

14.044 - How to remove and replace the PCV emissions control system. 

14.045 - How to use a smog analyzer. 

RELATED TECHNICAL 'INFORMATION: 



- Manufacturer's specifications. 

- Method of operation of PCV emissions control system. 

- Smog analyzer instructions manual - 

- Auto manufacturer's using PCV control systems. 

- Operation and effect of catalytic converter. 

SUGGESTED INSTRUCTIONAL TIME: 14.04, 5 h ours. 



REQUIRED PERFORMANCE STANDARDS: 

- Student performs task according to the manufacturer's specifications. 

- Student uses smog analyzer correctly. 

- Student performs task in fla.t rate plus 20% time or less. 
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BLOCK OR DIVISION NUMBER: 
TASK NUMBER; 14.05 T IxliE: 
INSTRUCTIONAL OBJECTIVE - ^ 




SKILLS: (Process Objective' 

14.051 - How to insPe^V^^ c^^^JatN^ evapora-cion ^ gcemS' 

14.052 - How to test ^^fu^^al'^porat'^ ^/s^^"^' 

14.053 - How to repaijr ^t^JJ- ^vf^ce /^^a sy^*'''"^M ^ 

14.054 - How to remove (no^ W^zer \l evspor^ lo^ gygtei^ 

14.055 - How to Use a ^ ^ in^^ 



RELATED TECHNICAL INFORi^.TJ 



0^ 



- Manufacturer's speci^^ ^Hot^ v^Poj^. nia 

- Method of operation ^ t^X^^^l ^^^aiSiO^ syste , 

- Smoi " . . . 

- Autc 

- Opei 



g analyzer i^g trU^^i^/J^ tji^, ev^^ 
o manufacturer's fufyCie^^-^^tsion syst^n^ 

ration and effecu. ^^^^J''^ ^^^^J^verter , 



SUGGESTED INSTRUCTIONAL TII^' 



REQUIi rD PERFORI-IANCE STA^^DA'^ 



- Student perforins CaS^ y^^ci^d^^fe^t ^''^i''^!'' sp^^^f 

- Student uses smo^ -^-^ l'-^ ^^tJV.ccording to J^ual 

£^ ^-Lijs 20/ eJ-apg 



- Student performs tas^ 
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BLOCK 01^ DIVISION NUMBER: lA.O T ITLE; Emissions Control (continued) 

TASK N^^^fl£^>; 14,06 t itle: service^ Repair or Replace Air Injection Systems, 
SKILLS: (Process Objectives) 

■'■^•061 - How to Inspect eac clean the air injection system. 

■'''^.062 - How to test the air injection system. 

^^•063 - How to repair che air injection system. 

^^^*{)6^ - How to remove and replace the air Injection system. 

^^*065 - How to use the smog analyzer. 

RELATED TECHNICAL INFORMATION: 

Manufacturer's specifications. 
Method of air injection system operation/ 
^mog analyzer instructions manual. 
2 -Auto manufacturer's using air injection systems, 
operation and effect of catalytic converter. 

SUGGESTED INSTRUCTIONAL TIME:*^ 14.06, 5 h ours. 

REQUIRED PERFORMANCE STANDARDS: 

Student performs task according to the manufacturer's specifications. 
Student uses smog analyzer correctly. 

Student performs task in Flat Rate plus 20% time or less. 
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BLOCK OR DIVISION NUMBER: 14 .0 TITLE : Emissions Control (continued) 

TASK NUMBER ; 14.0 7 TITLE : S ervice, Repair , or Re place Thermostatic Air 

Cleaners > 

INSTRUCTIONAL OBJECTIVE - 14>07: How to S ervice , Repair or Replac e 

lliermostatlc Ai r Cleaners. 

SKILLS: (Process Objectives) 

14»071 - How to Inspect and clean thermosjzatic air cleaners. 

14.072 - How to test thermostatic air cleaners. 

14.073 - Row to repair thermostatic air cleaners, 

14.074 - How to remove and replace thermostatic air cleaners. 

14.075 - How to use a smog analyzer. 



RELATED TECHNICAL INFORMATION: 

- Manufacturer's specifications. 

- Method of operation of thermostatic air cleaners. 

- Smog analyzer Instructions manuals 

- Auto manufacturer's using thennostatlc air cleaners 

- Operation and effect of catalytic converter. 

SUGGESTED INSTRUCTIONAL TIME: 14.07, 5 hours. , 



REQUIRED PERFORMANCE STANDARDS: 

- Student performs task according to the manufacturer's spo.clf Ications , 

- Student uses smog analyzer correctly. 

- Student performs task in Flat Rate' plus 20% time or less. 
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BLOCK OR DIVISION NUMBKR: 14.0 T ITLE: Em issions CoucVo a (continued) 

TASK NLmER; 14.08 T ITLE : ^ Service, Repair or Replace Exhaust. Air Re ci rculation 

Systems . : 
INSTRUCTIONAL OBJECTIVE - 14.08: How to Service, Repair or Replace Exliauat Air 

Recirculation Systems . 

SKILLS: (Process Objectives) 

14.081 - How to inspect and clean exhaust air recirculation sysLenis. 

14.082 - How to use a smog analyzer, 

14.083 - How to te?.t wXhaust air recirculation systeius, 

14.084 - How to repair exhaus - air recirculation systems. 

14,08!) - How to remove and replace exliaust air recirculation systems. 

RELATED TECHNICAL INFORMATION: 

- Manufacturer's specifications. 

- Method of operation of exhaust ait recirculation systems. 

- Smog analyzer instructions manual. 

- Auto manufacturer's using exhaust air recirculation systems. 

- Operation and effect of catalytic converter. 

SUGGESTED INSTRUCTIONAL TIME: 1/ 08, 5 ^hours. 

REQUIRED PERFORMANCE STANDARDS: 

- Student performs task according to the manufacturer's specifications. 

- Student uses smog analyzer correctly. 

- Student performs task in Flat Rate plus 20% time or less. 
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BLOCK OR DIVISION NUMBER:_U.O ^TITLE: Emissions Control (continued) 



TASK NUMBER; 14.09 T ITLE; S ervice, Repair or Replace Engine Modification 

_ Sv ^. terns . 

INSTRUCTIONAL OBJECTIVE - 14^09: How to Service, Repali or Replac e lne_ 

Modification Systems .. 

SKILLS: (Process Objectives) 

14.09 1 - How inspect and clean engine modification systems, 

14 •09 ' - How to use a smog analyzer. 

14.09J - How to test engine modification systems. 

14.094 - How to repair engine modification systems. 

14.095 - How to remove and replace engine modification systems, 

RELATED TECHNICi^JL INFORMATION: 

- Manufacturer's specifications. 

- Method of operation of engine modification systems. 

- Smog analyzer instructions manual. 

- Auto manufacturer's using engine modification systems. , 

- Operation and effect of catalytic converter. 

SUGGESTED INSTRUCTIONAL TIME: 14.09, 5 hours. 



REQUIRED PERFORMANCE STANDARDS: 

- Student performs task according to the manufacturer's specifications 

- Student uses smog analy^^er correctly. 

- Student perfonns task in Flat Rate plus 20% time or less. 
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BLOCK OR DIVISION NUMBER; 14.0 T ITLE; Emissions Control ( 

TASK NUMBER: U . 10 TITLE : Know Imp act: of Emissions Control Sys teni^^ on 

En gine Operations > 

IilSTf.UCTlONAL JBJECTITO - ^U/lO; Le arn Impact o f Emissions Control Sys tenis 

Oti E ngine Op er ations . 

SKILLS: (Process Objectives) 

14.101 - How to identify engine operation problems caused by faulty 
emissions controls. 



RELATED TECHNICAL INFORMATION: 

- Principles of emissions control. 

- Principles of Internal combustion engJues. 

- Impact of emissions control systems on automotive engine operations. 
Operation and effect of catalytic converter. 

SUGGESTED INSTRUCTIONAL TIME: 14. 10, 2 hours. 



REQUIRED PERFORMANCE' STANDARDS: 

- Student can state accurately the Impact of emissions control systems 
on automotive engine operations. 

- Student can identify engine operations problems that can be caused by 
the emissions control system. 



3 8 ) 

o 

ERIC 



- lA.ll - 



BLOCK OR DIVISION NUMBER: .0 T ITLE: Emissions Control (continued) _ 

TASK NUMBER: 14 . II T ITLE: I Cnow Impact of Engine Operations on Em issions 

Control Systems . 

INSTRUCTIONAL OBJECTIVE - 14.11: To Learn the Im pact of Engine Operations On 

Emissions Con tro] Sys terns . 

SKILLS-: (Process Objectivres) 
None 



RELATED TECHNICAL INFORMATION: 

~ Principles of operations of emissions controls. 

- Principles of operations of internal combustion engines. 
~ Relationship of engine operations to emissions controls. 

- Effect of engine- operations on the operation of emission control systems, 

- Oporalion and effect of catalytic converter. 

SUGGESTED INSTRUCTIONAL TIME: 14. 11, 2 h ours, 

REQUIRED PERFORMANCE STANDARDS: 

- Student can state accurately the effect of engine operations upon the 
operation of the emissions control system. 
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BLOCK OR DIVISION NWtBKR: 14.0 TITLE: blmissions C ontrol (contziiiued) 



TASK NUMBER: 14.12 T ITLE: Remove and Replace Tailpipe and/or M uffler. 



INSTRUCTIONAL C ..EC^^IVE - 14.12: How t:o Remove and Replace Tailpip e and/or 

Mufflr^r. 

SKILLS: (Process Objectives) 
How to: 

14.121 - Inspect tailpipes and mufflers. . ■ - 

14.122 - Remove and replace tailpipes. 

14.123 - Remove and replace mufflers. 

RELATED TECHNICAL INFORMATION: 

- Service manuals. 

- Manufacturer's specifications. 

- Proper tools and equipment, ^ ^>5 

- Hazards caused by leaking mufflers and tailpipes. 

SUGGESTED INSTRUCTIONAL TIME: 14.12, 4 hours. \ " < . 

REQUIRED PERFOR>tANCE STANDARDS: ^ 

- Conducts inspection according to service ninual . 

- Removes and replaces tailpipe and/or muffler according to laanuf ac turer 
specifications using proper tools and equipment correctly. 

- No leaks or rattles when tested. 

- Performs task in Flat Rate plus 20% time linixts. 
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TEST ITHM OUTLINES 



BLOCK OR DIVISION NUMBER: U.O TITLE; Emissions Contro l . 

14.01 a. Define Air Pollution. 

Standard: Student can give official or textbook definition of 
air pollution, , " 

b. State three primary ; sources of air pollution and its effect on people. 
Standard: Student can state accurately three major sources of air 
pollution and their effect on people, 

d. State briefly the impact of governmental air pollution control legis- 

' lation upon the ^.utomobile. 

Standard: At a minimuiu, the student identifies emissions control 
systems upon automobiles and need to use lead-free gasoline as some 
major results of impact of air pollution control, legislation upon the 
automob lie , 

14.02 Identify the primary undesirable compounds that result from automotive 
gasQline engine emissions that enter the atmosphere and their caiise. 
Standard. Student identifies correctly three primary air pollutants 
resulting from automotive engine operationr. and states the cause. 

14.03 Given three different' makes of U, S, emissions control devices, the student 
will: ' " ' 

a. Locate the devices by inspection. 

b. Identify the type of device, 

c. State how each system functions to control harmful emissions. 
Standard:* There are 9 parts to this test item. The student should 
get the first -hree (a) correct and at least two each correct o^ the 
remaining items in (b) and (c) . 

14.04 Given an automobile with a PCV emissions control system and a smog analyzer, 
plus necessary tools: 

a. Student will inspect and clean PCV system. 

b. Student will test the PCV system using stnog analyi^er. 

Standard: Student performs tasks according to manufacturer's specifica- 
tions and uses smog analyzer as required by manufacturer's instructions, 
within Flat Rate plus 20% time limits. Uses corrzct tools where required. 

14.04 Written or Oral: Student will stat^. the principle of operation of the 
PCV emissions control system, 

14.05 Given an automobile with a faulty fuel evapc-^atlpn emissions control system 
and necessary tools: Student will determine problem and repair or remove 
and replace the system. 

Standard: Student inspects^system making necessary tests, Detirmines 
problem correctly and takes necessary action according to manufacturer's 
specifications; uses test equipment and tools correctly. Performs task 
within Flat Rate plus 2C% time limits. Tests vehicle after performing 
necessary service. 
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TEST ITEMS (Cont'd.) 

1A.05 Written: Student will state the operating principle of the fuel 
evaporation emissions control system. 

1A,06 Given an autamo|3ile with an Air Injection Emissions Control System 

and information that system is adversely effecting engine operations, 
student will test system to determine the problem, select proper tools 
and take necessary remedial action. 

Standard: Student inspects system, selects and uses proper test 
equipment according to manufacturer's instructions, selects proper tools 
and uses them correctly, according to manufacturer's specifications. 
Performs task in Flat Rate plus 20% time, 

1A.06 Written: Student will state the operating principle of the air injection 
emissions control system, ^ 

1A.07 Given: Automobile with thermostatic air cleaner that is fully operational 
and necessary tools and equipment the student will be required to identify, 
inspect, clean, test and report the condition of the emissions control 
system. 

Standard: Student identifies the emissions system correctly, follows pro- 
cedures according to manufacturer's specifications and test equipment man- 
uals, and reports^orrectly the condition of the emission control system. 

1A,07 Written: Student will state the operating principle of the thermostatic 
air cleaner. 

1A.08 Given: An automobile with a faulty exhaust air recirculation emissions 
control system the student will identify, inspect, test, remove and re- 
place the emissions control system. 

Standard: Student identifies system correctly, makes test according to 
manufacturer's manual and reaches correct test results uses correct tools ^ 
properly to remove and replace the faulty system, according to manufactur- 
er's specifications. ^ Task completed with Flat Rate plus 20% time limits. 

1A,08 Written: Student will state the operating principle of exhaust air re- 
circulation emissions control system, 

1A.09 Given: An automobile with an engine modification emissions control system 

that is dirty, a smog analyzer, and^ necessary tools the student will identify 
the system, inspect, test and clean the system and report the problem. 
Standard: Student identifies system correctly, conducts inspection and 
tests according to manufacturer's specifications and equipment manual. 
Cleans system correctly and reports the problem. Performs the task in 
Flat Rate plus 20% time limits. 

1A.09 Written: Student will state the operating principle of the engine modifi- 
cations emissions control system. 
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TEST ITEMS (Cont'd.) 

14*10 Given: Three different automobiles" with different emissions control 
systems; engines do not operate because of faulty control systems. 
Student will be required to determine cause of improper engine operations. 
Standard: Student correctly determines that the engine operation problems 
were caused by the faulty Emissions control systems. Uses test equipment 
according to manufacturer's instructions manual. UcJing Flat Rate Manual 
instructor determines time limits. 

14.10 Written: State the impact of improperly operating emissions control 
systems upon engine operations, 

14.11 Student will state the effect of engine operations upon the operations of 
the emissions control system. 

Standards for written test items 14.0-14. 12: Student, answer is in 
accordance with the explanations in the manufacturer's service manuals 
for the item in question. 

Performance standards for evaluation of initial entry job qualification, all 
test items, this block of instruction: Student should be capable of meeting 
the performance standards of 80% of the performance^ type test items and 80% 
of the written or oral type test items. 

14.12 Given an automobile with leaking muffler the student will inspect exliaust 
system, detect problem, select proper tools and equipment and prepare 
requisition for correct muffler. Show instructor the procedure to be 
followed to remove and replace muffler. 

Standard: Student states the correct service manual and manufacturer's 
procedures for muffler inspection and replacement. 

14.035 Given an automobile engine with an operational catalytic converter: 

a. Student will perform an operations test of the catalytic converter. 

b. Student will select proper tools and state how he would service the 
converter if such action was required. 

Standards: a. Student uses proper test equipment and diagnoses catalytic 
• ^ converter correctly according to equipment and service 
manuars . 

b. Student selects proper tools and states service actions 
according to service manual: 

14.035 Written or Oral - State purpose and operation of catalytic converters. 
Standard: Student states the key elements required as contained in the 
textbook and service manuals. 
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AUTOMOTlVh TECHNOLOGY 
SPECIAL TOOLS AND EQUIPMENT 

BLOCK OR DIVISION NUMBER: 14,0 TITLE: Emissions Control 



Infrared Exhaust Emissions (Smog) Tester 
Catalytic Converter Aspirator'^ 
Catalytic Converter Vibrator* 
CT-3 PCV Teeter* 



/ 



^Especially required In servicing General Motors automobiles equipped with 
a catalytic converter and PCV emissions control system. 
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ARTICULATION RESEARCH PROJECT 
AUTOMOTIVE MECHANICS 

MASTER TOOL & EQUIPMENT LIST 
(For Class Size - 15 Students) 



DESCRIPTION 



Wrenches J 



Combination 5/16, 3/8, 7/16, 1/2, 9/16 [sets] (box & open end) 
Combination 11/16 through 1 1/4 (box & open end) 
Igni'^iqn sets 

Adjustable "4-6-8-10 inch (Crescent) 12 inch 

Pipe 8-12-16 inch 

Valve adjusting 

Flare nut 

Distributor 

Drain plug 

Torque 3/8" drive 0-150 in, lbs. 

1/2 drive 10-150 ft. lbs. 

Brake adjusting tool (assorted types) 

Brake bleeding wrench (assorted typ^^s) 

Hand impact driver 

Socket Sets : 

1/4 inch drive 

3/8 inch drive Flexsocket & deep hex sockets 
1/2 inch drive 

Spark plug socket 5/8" & 13/16" Flexsocket 

Oil pressure and temperature sending unit socket 

Gages : 

Spark plug (wire) 



Feeler gage (flat) 1 to .40 thousandths 



NUMBER EACH 

5 sets 
5 sets 
3 sets 
1 each 
1 each 
1 set 
1 set 
1 each 

1 each 

2 each 

3 each 
^ 3 each 

1 each 

3 sets 
3 sets 
3 sets 
3 each 
1 each 

3 each 
3 each 



ERLC 
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MAKTEK TOOL AND EQUIPMENT LIST (cont'd.) 



nK;;{;RTPTiON 



PI i.n-;.; 



r)j..urr Cuf.tinq G" 

Clirt.. 1 horW !:>'♦ 

How cl.nup 7 

n,i t:!:*^*/ pi L OX'S 

i'nnp ruitj (ititornnl) .qot 

Snap riruj toxt(>rnal) :::ot 

V/i r'» i mpor 

:'^pnr;k f>'ii-i*.^ toiinina.l plier 
Screw d r i. ve r^^ : 

Roqular - j^ot of f) 
Phillips lioad set of 6 
<'^.liit-r:h ffoad (figure B) set of 4 
t)f f:^ct Regular & Phillips ' 



Ball f^nin (small) A oz . 

Ball p^'ln (rnodiviin) a o;:. 

Bill ;-(-iTi (large) 16 oz. 

Slo.^i.. 1/:^ lb." 

Sofr r,>a- (j^last:ic) 1/2 and 1 lb. 
Chisel:; : 



\ 



NUMBER EAC H 

3 each 
3 each 
3 each 
3 each 
3 each 
3 each 
1 each 
1 each 
1 each 
1 each 
1 each 



3 sets 

3 sets 

1 set 

j 1 set each 

3 each 
3 each 
3 each 
3 each 
3 each 
3 each * 

,3 sots 



ERIC 



ma.sw:p tool and equipment list (cont'd,) 

/ 



i)r:sciurTTOH 



i' i .1 p.:-;: '-. 'n V t.ncl sizos and shapes 
( I rtr,:^ s -1 > (S i nch 
S {; • ■ r' 1 i ' ^ ( hapo ) G too t 
Srp'-l Ml - (flnl:) 12 inch 

CaI.i!K^r.'^ (insido) 4", 6", 8'* 

^'livv-.-- .u.'it:r,ide) 3", 4", 6", 8" 

0-i ':^rh 



In.'^i.dc dial indicator 
Floor ]ack -l ton 



jack (upright) largo [10 ton} - small [5 ton] 



Chai.^ 



T'ld trollev 



ERIC 



Air - — ";r'*pr>:>or - 5 horsopov/or 
Ox\;- a-'-frylono welding and cutting outfit 
Erey:Lr '.re v/eicicr 



alve shop 
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NUMBER EACH 

3 sets 
3 sets 
3 each 
3 ,sets 

2 each 

3 each 
3 each 
1 each 
1 each 
1 each 

1 each 
1 each 
1 each 
1 each 
1 each 
1 each 

1 each 

2 each 
1 each 

12 each 
1 each 
1 each 
1 each 
1 each 
1 each 



MASTKR TOOL AND EQUIPMENT LIST (cont'd.) 



. .1 i i>Li: i<\]r coml^inaUion 
'i /-'r aivl ] /2. inch cap* 
or fJoor niodol) 



Ant:.-! - fv 
IMod:. 



0:1 '/^ r { ; ' 1 o w : ^ p 1. r, t.o 1 grip ) 

Oil nc- iririq n/ ciJ t: 

n r.^ k o i'" ] n i. u {\ i r?pi.-;n 5^ c i.' 



EKLC 



i o c r r o a s o d i. p o ji 5^ g r 

^•li : Mp'.d funnel (flexible) 

I, '..jr.ol grip) lOOW & 500W 

■ ■ L. ■•■.ri; .-vj ii on (large) 

:■ ^^":;':/;;ior (piston) 



NUMBER EACH 

5 each 
1 each 
1 each 
1 each 

1 each 

2 sets 
5 each 

3 each 
3 each 
1 each 
1 each 
1 each 
1 each 
1 each 
5 each 
3 each 
5 each 
3 each 
3 each 
1 each 

1 each 

2 each 
2 each 

1 each ■ 

2 each 

3 each 
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MASTER TOOL AND EQUIPMENT LIST (cont'd.) 



DESCRIPTION 



NUMBER EACH 



Ring compressoi (piston) 

Compression testers 

Vacuum and fuel pump testers 

Brake cyl* hone 

Engine cyl. hone 

Vises, 4 inch 

Vises, 6 inch 

Gear and wheel pullers - Master Puller Set SD6 
Tune-up or engine analyzer 
Fender cover 

Brake drum and rotor lathe with radius grinding attachment 
Propane carburetor kit 
Hydraul"*t: press 
Universal dial indicator 
Headlight dimming kit 



3 each 

1 each 
.1 each 

2 each 

1 each 

2 each 
1 each 
1 set 

1 each 
5 pair 
1 each 
1 each 
1 each 
1 each 
1 each 



For Emissions Control 
Infra-red exhaust emissions tester 
Catalytic converter aspicator 
Catalytic converter vibrator 
CT-3 PCV Tester 



1 each 
1 each 
1 each 
1 each 
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JAMES SPRUNT INSTTTIITI': AND DUPI.TN COUISTrY PUBLIC MTGI! SCH(X)LS 



Student Vocationt^l Skills Record 

COURSE: Introduction to AutonK)tive Mechanics, Block 0,0 
Shop Operations and Safety^ Sub-Block 0,10 

(For Instructor's File) 



NAMK: 



CKRTIFIKD BY: 
INSTITUTION: 



DATE; 



TITLE: 



CODE 



TASKS 



[U L M Si Knows and practii^es shop safety* 
(Fire, cleanline^B, orderly work 
area, lifting, exhaust fumes, 
acid , etc. ) 

[U L M Si Knows first-aid requirements for 
normal shop hazards/ (Bums, 
electrical shock, injury, poison, 
carbon monoxide, fui..c:s, etc.) 

[U L M S]' Identifies fs learns: how to use 
properly, and maintaipb common 
hand tools. 



CODE 



TASKS 



[ir L M S] Identifies, learns hov to 

use properly, and maintains 
^ items of common shop equip- 

ment. (Jacks, lifts, air 
compressors , etc • ) 

[U L M S] Identifies, learns how to use 
properly, and maintains items 
of common use shop machinery. 
(Grinders, drills, etc.) 

{U L M S] ICnow performance requirements 
of Standard Shop Operating 
Procedures. (Flat rate 
manual, job orders, parts 
recjuisitions, common shop 
terminology [jargon] . 



GENERAL ATTITUDE: 

lU L M S] Industrious and energetic 

[U L M S] Cooperative with associates and instructors. 
lU L M S] Dependable 
[U L M Si Punctual 



CODE - Circle appropriate letter. 
U - Unqualified. 

L T Limited skill, requires supervision. 
M - Moderate skill, requires minimum supervision, 
OS- Skilled, works independently* 

ERJjC 3 ^1 



AHTTCUl'^AT JON HKSi^XrCH PROJKrT. 
JAtdPfi^ nPRUNT INSTl'ryTK AND DUPLIN COUNTY PUBLIC. iJIGM SCHOOLS 



Studont Vocational Skil^la Record 



NAMK : 



CERTIFIED BY: 
INSTITUTION: 



COTiRSK: Introduction to Aatomotive Mechanics, Hlock 0-0 

The Motor Vehicle: Asaemf)ly IdentiiEication , 
Ajjscmbly and Vehicle Mechanical Oper'a- 
tion, and Driver Maintenance, Sub-Block Cj20 
(For Instructor's File) 



DATE: 



JITLE: 



CODE 



TASKS 



[U L M Si Lubrication and Tires, Knows 
types f purpose , application , ^ 
and care. 

[U L M S) Cooling System: Knows purpose i 
operation, major parts, and 
care . 

[U L M Si Aiitomobile Heater: Knows pur- 
pose, operation, major parts, 
and care. 

[U L M S] Braking System: Knows purpose, 
, - , operation,' major parts, ^and 

^ care. 

[U L M S) Fuel System:- Knows purpose, 
types of fuel, .>ystem opera- 
tions, major parts and care- 

fU L M Si Steering System and Front End: 
Knows purpose, operation, major 
parts, and care- 



CODE 



TASKS 



(U L M S] Power Train and Manual Transmis- 
sion: Knows purpose, operations^ 
major parts, and care. 

[U L M S] Engine: Knows purpose, operations f 
major parts',** and care. 

* 

[U L M si Automobile Air Conditioners: 

Knows purpose, operation, major 
parts , kn(Sfe^are - 

[U L M S] Automatic Transmission: Knows 

purpose, operation, .major parts# 
and care. 

[U L M Si Automotive Electrical System? 

Purpose, operations, major parts« 
and cdre. 



GKNERAL^JiTTITUDE : 

[U L M Si Industrious and energetic • 

[U L M Si Cooperative with associates and instiruc--ors. 
[U L^M S] Dependable. 
[U L M Si Punctual. 
CODE - Circle appropriate letter. 

3'J2 



U - Unqualified. 

- Limited skill, requireo .supervision. 
ERJC ^ Moderate skill, requires minimum supervision^ 
Skilledr works independently. 



ARTICULATION UK^BARCH PRaTKOT 
OAMES SIMUJNT IN.^mTtJTK AND OUPUN COUm^Y PriBhlC mCW SCHOOLS 

St udont Voc<\tio!iaI .Ski 1 In Rocord 
COtlRSE: Jntroduction to 'Automotiivo MochanicJi, Hlock 0.0 
Tho Aut:omotivo Tochnician, Sub-Block 0.30 . 

O'^or Instructor's File) 



NAMK : 



CERTIFIED BY: 
INSTITUTION: 



CODE • 



TASKS 



(U L M S]^ Knows OF:)prrrtunities and job' 

availal^iliry for the automotive 
L*^chnician. *\ 

\ 

(U L M S] KnowsVhow' to qet a job, hold a 

job, and earn advancement. (Good 
references, first impressions, 
reliability > quality performance, 
etc,) 



DATE: 
TITLE J 



CODE 



^ASKfi^'^ 
/ tpr me 



(U L M S] Knows how tp^meet people 

and to be<accepteii by fellow 
employees.^, 

[U L M S] Knows the technician's respon-^ 
sibilities towcita his employer, ' 
the customer, and ^^is craft, 
[The work ct?hic, l onesty, legal 
concerns, public relations, the 
shop im^ge, etc.) 



GENERAL ATTITUDE: 

[U L M S] Inuustrious and energetic 

[U L M S] Cooperative with associates . and instructors 
[U L M S] Dependable 

■J 

.[U L M S] Punctual 

CODE - Circle approjpriate letter. . ^ 

- Unqualified. 
L - Limited skill, requites supervision. 
M - Moderate skill, requires minimupi supervision. 
S - Skilled, works independently. * 
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AKTrcUMTlON RKSKARCII PROTKCT ^ 

JAMKR spmim* TNsn^T'nrri!: and ouplin ccminty public high scnobi,s 

SMidcr\t V(X?nt ional Skilin Ht5Cord 
COlir^SE: Uihricat-ion and Vi?hiclo ^Operating Mai ntonanco , Hlock l.oV 
\^ ^ (For Instructor's Fijle) • 



\ 



\ 



NAMK: 



CEm^IFtED BY: 



DATE: 
TITLE: 



INSTITUTION: 


i \ 


3 












CODE TASKS ^ 


CODE 




TASKS 


lU L'M S] Change oil and filters. 


[U L M 


s] 


Perform road service , recovGry 
and towing. 


lU L M. S] Lubricate? vf^hiclo^i and/ ^, 
equipment* ♦ / * . 


[U L M 


s] 


ft 

Winterize vehicles* 


[IJ Ii M S|' Removo, repair or replace 








tires, maintain equipment- ^ 









COURSE: Cooling System Maintenance and Repair, Block 2.0 



[U L M S] Check coolant freezing point- 



[U L M S] Inspect and replace water ^ 
hoses, 

tU L M Si Pressurize and inspect coolant 
system. 

[U L M S] Test and replace thermostat. 



[U L M S] Check overflow tank p acq^so- 
'ries . 



[U L M S] Remove and ireinstall radiators. 

r 

[U L -M S] Chemically clean and flush 
J cooling system. 

[U L M S] Replace water pump. 
[U L I^^] Replace freeze plugs. 



. GENERAL ATTITUDE: 

[U L M S] Industrious and energetic 

[U L M S] Cooperative with associates and instructors, 
, [U L M Si Dependable 
-[U L M S] Punctual 

CODE - Circle appropriate letter. 
. U ^ Unqualified. 

W L'- Limited skill, requires supervision. 

M - Moderate skill, requires minimum supervision. 
S- Skilled, works independently. 

ERiC 
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ARTICULATION RESEARCH PROJECT 
JAMES SPRUNT INSTITUTE AND DUPLIN COUNTY PUBLIC HIGH SCHOOLS 



NAME: 



Student Vocational Skills Record 

COURSE: Automobile Heater Maintenance and Repair, Block 3.0 
(For Instructor's Pile) 



DATE: 



CERTIFIED BY: 
INSTITUTION: 



\ ^ TITLE: 



CODE 



TASKS 



lU L M S] Inspect and replace defroster 
hooe. 

[U .^^M Si Service heater control com- 
ponents. 



CODE 



TASKS 



[U L M S] Replace water heater control core. 

[U L M S] Service or replace circulating heater « 

[U L M S] Diagnose heatirg system malfunctions. 



COURSE: Braking System Maintenance and Repair, "Block 4.0 



(U L M S] Adjust brakes. 

[U L M S] Adjust hand brake linkage - 

[U L M Si Free up parking brake- cables. 

[0 L M S] Replace hand brake linkage. 

[U L M S] Bleed brakes. 

[U L M S] Inspect, repair or replace 
self adjusters. 

I'U L M S] Replace brake hoses and lines. 

[U L M S] Inspect and replace brake pads 
(disc brakes) . 



[U L M S] Inspect and replace brake shoes. 

[U L M S] Inspect and turn rotor if necessary 
(disc brakes) . 

[U L M S] Inspect and turn brake drum. 

[U L M S] Repair or replace wheel cylinder. 

[U L M S] Repair or replace master cylinder. 

[U L M S] Repair or replace hydraulic power 
cylinders and valves. 

[U L M S] Perform operational brake inspec- 
tions. 



GENERAL ATTITUDE: 

[U L M S] Industrious and energetic 

lU L M S] Cooperative with associates and instructors 

lU L M S] Dependable 

^ J* 

lU L M S] Punctual 

CODE ^ Circle appropriate letter. 

. U - Unqualified 
L - Limited skill, requires supervision. 
M - Moderate skill r requires minimxam supervision » 
gj^l^"- Skilled, works independently. 



ARTICULATION RESEARCH PROJiXn? 
JAMES SPRUNT INSTITUTE AND DUPLIN COUNTY PUBLIC HIGH SCHOOLS 

Student Vocational Skills Record 

COURSE: Fuel System Maintenance and Repair, Block 5.0 
(For 'nstaructor ' s File) 



NAME: 



CERTIFIED BY: 
INSTITUTION: 



_^ DATE: 
TITLE: 



CODE 




TASKS 




CODE 


TASKS 


[U 


L M 


S] 


Inspects, services, or replaces 


[U 


L M 


S] 


Inspects, services/ or . 








carburetor air cleaner. 








replaces gas tank, cap bxA 
















sending unit- 


lu 


L M 


S] 


Cleans or replaces fuel filter 
















units • 


[U 


L M 


s] 


Repairs or services car- 
















buretors . 


"\u 


L M 


S] 


Removes, services, or replaces 
















fuel pumps or fuel lines and hoses. 


[U 


L M 


Si 


Repairs or services exhaust 














emission control systems. 


yc 


L M 


s] 


Installs carburetors* 








to include manifold heat. 


[u 


L M 


S] 


Inspects and measures fuel flow and 




L M 


S] 


/Analyzes fuel injection pro- 






pressure of system- 








blems by means of electrical 














diagnostic equipment. 


[U 


L M 


S] 


Adjusts carburetor. 
















[U 


L M 


s] 


Performs operational inspec- 


[u 


L M 


S] 


Inspects, cleaj>s and adjusts choke 








tions of exhaust emission 








unit (automatic and manual) . 








control system- 


GENERAL ATTITUDE: 










tu 


L M 


S] 


Industrious and energetic 










fu 


L M 


si 


Cooperative' with associates and instructors 






[U 


L M 


s] 


Dependable 











[U L M S] Punctual 

^ CODE - Circle appropriate letter. 
U - Unqualified, 

L Limited skill, requires supervision. 

M - Moderate skill, requiires minimum supervision. 

S - Skilled, works independently. 
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NAME: 



ARTICULATION RESEARCH PROJECT 
JAMES SPRUNT INSTITUTE AND DUPLIN COUNTY PUBLIC HIGH SCHOOLS 

Stude)it Vocational gkills Record 

COURSE: Steering and Front En4 Maintenance and Repair, Block 6.0 

(For Instructor's File) 
DATE : 



CERTIFIED BY: 
INSTITUTION: 



TITLE: 



CODE 



TASKS 



[U L M S] Lubricates the front and rear 
suspension, 

[U L M S] Replaces belts and sets tension. 

lU L M S] Adjusts worm and sector in steer-* 
ing box, inspects steering. 

; lU L M S] Repairs or replaces manual steer- 
ing components . 

[U L M S] Repairs, rebuilds, or replaces 
power steering components, 

[U L M S] Repairs or replaces tilt and tele- 
scopic and collapsible mast jackets. 

[U L M S] Performs visual inspections of sus- 
pension systems. 

[U L M S] Replaces shock absorbers s Inounting, 

[U L M S] Replaces front wheel bearings grease 
seal. 

tU L M S] Repairs or replaces rear suspension 
systems. > 

(U L M S] Inspects and repairs front suspension 
systems. 



CODE TASKS 
[U L M Si Replaces pivot points on 
steering linkage. ^ 

[U L M S] Rebushes king pins or link 
pins. 

^ lU L M S] Replaces ball joints. 

[U L M S] Replaces front suspension con- 
trol arms and bushings. 

[U L M S] Adjusts or replaces torsion 
and trunion bars • 

[U L M S] Balances wheels and tires. 

[U L M S] Inspects, adjusts and repacks 
front wheel bearing. 

[U L M S] Inspects and replaces steering 
spindles. 

[U L M S] Inspects and aligns front end. 
[U L M S] Inspects and aligns rear end. 



GENERAL ATTITUDE : 

[U L M S] Industrious and energetic 

[U L M S] Cooperative with associates and instructors 
[U L M Si Dependable 
[U L M S] Punctual 
CODE - Circle appropriate letter. 

" "^"iqualified. 3C'S 
PR J(];"-inited skill, requires supervision. 

S^ktlT^f f ijl'/^^ires n,i„ix„um supervision, 
s - Skilled, works indepeiidentlv. 



NAME: 



ARTICULATION RESEARCH PROJECT 
JAMES SPRINT INSTITUTE AND DUPLIN COUNTY PUBLIC HIGH SCHOOLS 

Student Vocational Skills Record 

COURSE: Power Train artd Manual Transmission Maintenance & Repair, Block 7,0 
(For Instructor's File) 

DATE : 



CERTIFIED BY: 
INSTITUTION : 



TITLE: 



CODE 



TASKS 



[U L M S] Lubricates U-joints. 

[U L M S] Lubricates speedometer cable 
drive gear and housing. 

[U L M S] Repairs or replaces slip-joints 
or U- joints. 

lU L M S3 Replaces drive-line seals. 

[U L M S] Tests and replaces out-of-round 
drive shaft. 

[O L M S] Inspects drive shafts, U- joints 
and center bearing. 

lU L M S] Replaces manual transmission 

gaskets and seals (in-car repairs). 

[U L M Si Replaces pilot bearings. 

I'J L M S] Replaces throwout bearings. 

lU L M \1 Adjusts mechanical-type clutch. 

[U I. M S] Adjusts external shift linkage on 
manual transmissions. 



CODE 



TASKS 



[U L M S] Inspects shifting. 

[U L M S] Performs operational manual 
transmission inspections. 

(U L M S] Replaces mechanical -type clutch. 

[U L M S] Replaces a manual transmission. 

[U L M S] Rebuilds manual transmission 
(major repairs) . 

[U L M S] Rebuilds overdrive unit. 

/J L M S] Replaces rear-axle shaft, bear- 
ings and seal. 

[U L M S] Replaces pinion seal. 

[U L MS] Replaces differentials. 

[U L M S] Overhauls differentials. 

[U L M S] Perform operational inspections 
of differentials. 

[U L M S] Road tests inspections of dif- 
ferentials. 



GENERAL ATTITUDE ;. 

[U L M S] Industrious and energetic. 

lU L M S] Cooperative with associates and instructors. 

[U L M S] Dependable. 

[U L M S] Punctual. 
CODE - Circle appropriate letter. 

U - Unqualified. ^'^l^) 
L - Limited skill, requires supervision. J 
O Moderate skill, requires minimum supervision. 
ERJC- Skilled, works independently. 



ARTICULATION RESEARCH PROJECT 
JAMES SPRUNT INSTITUTE AND DUPLIN COUNTY PUBLIC HIGH SCHOOLS 



Student Vocational Skills Record 
COURSE: Engine - Maintenance, Repair, and Overhaul, Bloch 8.0 
(For Instructor's File) 



NAME: 



CERTIFIED BY: 
INSTITUTION: 



DATE: 
TITLE: 





CODE 


TASKS 


CODE 




TASKS 


[U 


JLI 


M 


O J 


Cleans engines. 


[u 


L M 


s] 


Removes and replaces head 


















gaskets . 


lu 


L 


M 


s] 


Reiiioves and replaces* tail pipe 


















assemblies. 


[U 


L M 


sj 


Inspects head for warp. 


lu 


L 


M 


s] 


Removes and replaces muffler* 


tu 


L M 


s] 


Adjusts valves. 


lu 


L 


M 


s] 


Inspects exhaust systems. 


[u 


L M 




Relieves and replaces valves. 


lu 


L 


M 


s] 


Inspects or removes and replaces 


[u 


L 


s] 


Grinds valves. 










exhaust manifolds. 




















[u 


L M 


s] 


Resurfaces valve seats. 


tu 


L 


M 


s] 


Removes and replaces engine mounts. 




















[u 


L M 


s] 


Removes and replaces valve 


lu 


L 


M 


si 


Performs operational inspections 








lifters. 










of positive crankcase ventilation 


















systems . 


[u 


L M 


s] 


Removes and replaces valve 
















guides. 


[U 


L 


M 


s] 


Repairs or services crankcase 








^. 










ventilation systems. 


[u 


L M 


s) 


Removes and replaces valve 


















seats . . . 


lu 


L 


M 


S] 


Runs compression test. 




















[u 


L 


S] 


Machines valve guides for 




L 


M 


s] 


Performs cylinder Ibaikage test. 








special seals. 


ru 


L 


M 


s] 


Performs cylinder balance test. 


[u 


L M 


s] 


Removes and replaces oil pijunps. 


[U 


L 


M 


S] 


Diagnoses valve train and head mal- 


[u 


L M 


s] 


Repairs oil pumps. 










functions. 




















[u 


L M 


s] 


Removes and replaces timing 


ru 


L 


M 


S] 


Cleans engine parts and makes visual 








gears and chains. 










check for condition. 




















[u 


L M 


21 


Removes and replaces flywheel. 


[u 


L 


M 


S] 


Rer.:oves and replaces pan and valve 
















covers. 


[u 


L M 


S] 


Removes and replaces flywheel 


















ring gears. 


[U 


L 


M 


s] 


Perfpnus operational inspections of 


















engine lubrication systems. 


[u 


M 


s] 


Removes and replaces engines 














♦ 


from vehicles. 


tu 


L 


M 


S3 


Removes and replaces gaskets and 











ERIC 



seals. 



400 



student Vocational Skills Record 
COURSE: Engine - Maintenance, Repair, and Overhaul, Block 8.0 (cont'd.) 



CODE 



TASKS 



[U L M Si Removes and replaces connecting 
rods and bearings. 

[U L M Si Removes and replaces pistons. 

[U L M S] Removes and replaces rings on 
pistons, 

[U L M S] Removes and replaces crankshaft 
and bearings • 



CODE 



TASKS 



[U L M Si Inspects crankshaft and connect- 
ing rod assembly using micro- 
meters and other equipment. 

[U ti M Si Inspects and corrects bearing fit, 

[U L M S] Removes and replaces camshaft. 

[U L M S] Removes and replaces camshaft 
bearings. 



GENERAL ATTITUDE : 

(U L M S] Iridustrious and energetic 

[U L M S] Cooperative with associates and instructors 
lU L M Si Dependable 
TU L M Si Punctual |^ 

CODE - Circle appropriate letter. 
U - Unqualified.^ 

L - Limited skill, requires supervision. 

M - Moderate skill, requires minimum supervision. 

S - Skilled, works independently. 



EKLC 
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ARTICULATION RESEARCH PROJECT 
JAMES SPRUNT INSTITUTE AN£) DUPLIN COUNTY PUBLIC HIGH SCHOOLS 

Student Voca|tion^l Skills Record 
COURSE: Automobil-e Air Conditioner Maintenance and Repair, Block 9.0 

(For Instructor's File) 



X. 



NAME: 



CERTIFIED BY: 
INSTITUTION: 



DATE: 
^ITLE: 



CODE 




TASKS 


CODE 




TASKS 


Cu 


L M 


S] 


Discharges system. 


[U L M 


S] 


Removes and replaces con- 


f 
















denser in air conditioning 


lu 


L M 


S] 


Removes and replaces air condi- 










unit. 




























[U 


L 


M 


S] 


Removes and replaces evapo- 


-lu 


L H 


Si 


Removes and replaces dryer in air 










rator in air conditioning 








conditioning iinit- 










unit- 


I" 


L M 


S] 


Services air conditioner control 


[U 


L 


N 


s] 


Repairs or removes and re- 








cables and switches - 










places air conditioning com- 


















pressor » 


tu 


L M 


J] 


Removes and replaces freon control 


















valve{jjg diaphyagmj in air condition- 


ru 


L 


M 


s] 


Installs air conditioners in 








ing unit. 










vehicles. 


TU L M S] 


Removes and replaces expansion valv6 


[U 


L 


M 


S] 


Pressure tests # performance 








in air conditioning unit- 










tests, and leak tests the 


















system. 




L M 


Si 


Removes and replaces compressor seals - 


[u 


L 


M 


S] 


Diagnoses air conditioning 


















malfunctions . » 












L 


M 




Repairs automatic a/c and 


















heater systems vacuum and 


















electrical circuits. 



GENERAL ATTITUDE : 

[U L M S] Industrious and energetic 

[U L M S] Cooperative with associates and infjtructors 
[U L M fiJ] Dependable 
[U L M S] Punctual 



4'J. 



CODE - Circie appropriate letter. v 

O ► Unqualified. 
ERJC: LiJnited skill/, requires supervision. 

Moderate skill r reqiiires minimum supervision. 



ARTICULATION RESEARCH PROJECT 
JAMES SPRUNT INSTITUTE AND DUPLIN COUNTY PUBLIC HIGH SCHOOLS 

Student Vocational Skills Record 

COURSE: Automatic Transmissions Maintenance end Repair, Block 10.0 
(For Instructor's File) 



NW'IE: 



CERTIFIED BY: 
INSTITUTION: 



; DATE: 

^ TITLE: 



CODE 



TASKS 



lU L M S] Adjusts floor shift linkage. 

[U L M S] Adjusts linkage from steering 

column to automatic transmission, 

[U L M S] Adjusts linkage frojn engine to 
automatic trt-n^mission. 



lU L M S] Cleans and visually inspects 
transmission • 

[U L M S] DiagnoseiJ, replaces, or adjusts 
modulators . 

[U L M S] Services filter and checks trans- 
mission cooling system. 

[U L M S] Replaces or adjusts neutral switch. 



CODE 



TASKS 



[U L M S] Makes ex :ernal adjustment of 
bands on automatic trans- 
missions . 

[U X< M S] Removes and installs automatic 
trcinsmission. 

[U L M S] RemavQS^and-replaces external 
seals ^ gaskets, and lines on 
automatic transmissions • 

[U L M S] Inspects and remo:ves and re- 
places converter. 

[U L M S] Inspects and repairs front 
pump and components, 

[U L M S] Make internal repairs and 

adjustments on automatic trans 
missions » 

[U L M S] Performs operational automatic 
transmission inspections • 



GENERAL ATTITUDE ; 

lU L M S] Industrious and energetic 

lu L M Sj Cooperative with associates and instructors 

[U L M S] Dependable 

[U L M S]_Punctual^ 
CODE - Circle appropriate letter, 
TJ - Unqualified. 

L - Limited skill I requires supervision, _ ^ ^ 

M - Moderate skilly requires^mininiUOT'^upervision. 
T-rJ^r>' Skilled, >^]adcs--ind^pendentl^ 

"^r_l_. - 1 : .__i3_3_ 



ARTICULATION RESEARCH PROJECT 
JAMES SPRUNT INSTITUTE AND DUPLIN COUNTY PUBLIC HIGH SCHOOLS 



Student Vocational Skills Record 
COURSE: Automotive Electrical Systems Maintenance and Repair r Block 11.0 

(For Instructor's File) 



NAME: 



CERTIFIED BY: 
INSTITUTION : 



DATE: 
TITLE: 



CODE TASKS 
U L M S] Cleans, gaps, and tests spark 
plugs. 

U L M S] Replaces light bulbs. 

U L M Replaces flasher units. 

U L M S] Services or replaces batteries; 
cables, and battery boxes.. 

U L M S] Performs operational inspections 
of lighting and electrical sys- 
tems, 

U L M S] Removes and replaces stop-light 
switch. 

U L M S] Adjusts headlights. 

U L M S] Adjusts, removes, repairs, or 

replaces back-up light switches. 

U L M S] Gets ignition timing. 

U L M S] Removes and replaces generators 
or alternators. 

U L M S] Removes and replaces starters. 

U L -tl^S] Repairs starters and solenoids. 

U L M P]^ l^epairs generators or^alternators , 

tJ[J^Ir-M7Sl'Repai3:^s or removes and replaces 
charging system regulators. 

[U L M S] Analyzes malfunctions in the 
cranking systein^ 



CODE TASKS 
[U L M S] Removes, repairs, replaces and 
adjusts distributor. 

[U L M S] Removes and replaces turn 
signal switches. 

[U L M S] Removes and repairs windshield 
wiper mechanisms or controls. 

[U L M S] Removes and replaces fuse block 
assembly. 

(U L M S] Removes and replaces chassis 
and under-hood wiring. 

[U L M S] Tests and rewires dash units. 

[U L *!, S] Tests and repairs automatic 

alarm systems of safety items, 

[U L M S] Tests and repairs cruise con- 
trol units. 

[U L MS] Evaluates alternator, genera- 
tor and regulator output. 

[U L M S] Analyzes or adjusts engine^ per»* 
formance using: engine analyzer. 

[U. L^ M ST Inspects and tests secondary 
cii^cuit leads, plug wires, 
distributor cap, and rotor. 

[U L M S], Inspects and repairs ignition 

switch^ resistor, wiring, coil, 
points, and condenser of the 
primary circuii:. 
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student Vocational Skills Record 
-COURSEi ^Autojnoti\Le„ JSlec^^ Systems Maintenance and Repair / Block 11.0 (cont'd.) 



CODE 



TASKS 



[U L M Si Locates and repairs nhorts 

and C'pen circuits in wiring. 



CODE 



TASKS. 



fU L M S] Measures resistance in plug wires. 
[U L M S] Completes engine tune-up. 



GENERAL ATTITUDE . 

[U L M S] Industrious and energetic 

ru L M S] Couperative with associates and instructors 
[U L M S] Dependable . 
[U L M S] Punctual 

CODE - Circle appropriate letter. 
U - Unqualified. 

L Limited skill, requires supervision. 

M - Moderate skill, recjuires minimum supervision. 

S - Skilled, works independent ly. 
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INTRODUCTION TO AUTOMOTIVE TESTING 



The test items xn this guide, which follow each block of instruction, are the 
result of the joint efforts of the Automotive Instructor, James Sprint Insti- 
tute, and the Automotive Teachers of the Duplin County Public High Schools. 
They^were in turn reviewed and updated by the Staize Automotive Advisory and 
Program Committee in July 1977. This is a type of test item bank and is not 
considered to be a series of standardized tests. 

The majority of the test items are of the performance, competency based type. 
The non-performance type test items for the most refer to the "Related Techni- 
cal Information" for the tasks listed for the block of instruction concerned. 

These test items are intended for use in determining the ability of the student 
to perform a given task for a specific block of instruction and meet the appro- 
priate performance standards. This use includes the normal proficiency evalua- 
tion conducted by the individual Insttuctor/teacher as well as the centralized 
proficiency evaluation conducted as proposed in Item 52 of the Policies and 
Procedures Guide for The ArtlculaLion of Occupational Programs Between Public 
Secondary Schools and Th;r Technical Institutes /Community Colleges of North 
Carolina - 1978 . (Hereafter referred to as the Policies and Procedures Guide - 
1978.) 

Most of the performance type test items are very simple in form and may not 
be complete and ready for use since they usually contain only the test item 
subject or objective and the performance standards., plus those evaluation 
requirerosnts that should be considered in preparing the test item for adminis- 
tration. The intent in the use of these test items is to provide a series of 
reliable and valid test items which can be used to evaluate occupational task 
conopetency including the ability of the student to meet the business/industry 
performance standards for the task. 

\l.ie best format for most performance type test items is that of a job order 
in which a situation or problem is established that requires student perfor- 
mance of the task to be evaluated. Selection* of the proper tools, equipment 
and material and their correct use are important parts of proficiency deter- 
mination. Proper preparation of the automobile for task performance, observa- 
tion of and the correct use of essential technical reference material are also 
necessary in demonstrating occupational competency. (Sample test item formats 
are provided on pages following this introduction.) Observation of safety 
requirements is also rated. 

In fairness to the student and to provide the most reliable determination of 
occupational competency, task performance evaluation should employ primarily 
performance type test items. The non-performance type test item can be best 
used to determine the student's knowledge of the essential related technical 
Infomuition pertaining to the task concerned, but alone is normally an, ^ 
inadequate measurement of occupational qualification. 

In most cases it is- considered appropriate to evaluate student .task perfor- 
mance competency for the more complex tasks at the termination of instruction 
for that task. The simpler ta^ks which require relatively ^ittle time for, 
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evaluation often can he grouped for test administration. ITie instructors should 
normally conduct instruction for a block in the task listing sequence of the 
Instructional Objectives Guide with testing following the same sequence. It 
is not essential that all students be tested on the same task at the same time. 
Equipment, training items, and tools available usually will limit the number 
of students that can be performance evaluated on a specific task at any one 
time. It may be more advantageous to performance test several of the more 
simple tasks and also test^ for knowledge of related technical information during -> 
one period and then take several periods to test the tasks that are more com- - r 
plex and time consuming. End of semester or quarter 'testing under procedures 
discussed above can be limited to evaluation of most recently completed in- 
struction, not yet tested, as opposed to all tas'cs. Prompt testing reduces 
recall and skill loss. 

The instructional block Student Vocational Skills Record Forms Samples found 
in the back of the Automotive Instructional Objectives Guide should be repro- 
duced and student progress recorded in the appropriate block and task for the 
permanent records. In addition, the Occupational Task Performance Record Cards 
for the Automotive Program (Part I for High Schools and CC/TI:. Part II normally 
for CC/TI only) should be used. One copy is given to the student for his use 
to maintain a Lecord of his progress end plan for future requirements while 
a second copy can be retained by the teacher/instructor and used for his daily 
recording of student progress. If that is done, the teacher's card is 
authrenticated by the instructor, brought up-to-date and given to the student when 
e leaves school. The card can be used to show subsequent instructors or 
mployers the instructicn completed and the tasks and blocks in which qualified 
see Item .5^' of the Policies and Procedures Guide). This card is a type of com- 
petency based instruction course transcript and should be used to augment 
diplomas or the local "area Certificate of Occupational Qualification to be 
issued following student evaluation at a centralized testing facility (see 
Item.52 and Appendices G-1, G-2 and" H of the Policies and Procedures Guide). 
Test items' should be prepared for the Centralized Testing Phase as provided 
in Appendix G~2. 

The test items should be reviewed annually and brought up-'-o-date to ensure . 
that those items which have no value are eliminated and new, improved, v;>lid 
and reliable items added. Any test item which, does not contribute to the • 
determination of task performance competency has no value for the purposes of 
the automotive occupational program of instruction. 

The instructor should have a check list for each performance test item to 
ensure that the primary skills and related technical information have been de- 
monstrated, all supportive factors considered (safety, preparation, tools, ^ 
equipment, etc., selection and use) that the task was properly performed and 
performance standards met." A sample check list follows. 

Some tasks are such that task performance ability can be determined by requiring 
performance of only part of the task, ie : the student grinds one set 'of valves 
instead pf all in the engine: the student adjusts the brakes on one wheel; the 
Instructor has the job set up so that ttme is saved by having the student do ^ 
only the primary tasks. Often performance competency and related technical 
information knowledge can be determined and time compressed by observing how 
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the student prepares for the task, dLafW)?>es the problem .iiul initlaU^s cor- 
rective action. When it becomes obvious that the student can perform the task, 
_ nction is stopped and the student is questioned oraliy on liow he pLmq to complete 
♦ the task. If the response gives evidence of proper procedural knowledge, fie 
, can be directed to return the test component to its startiujg condition ^to make 
it ready for. the next stud<^nt to be tested on that task. 

Where ^resources and time for testing are limited, there isiralso merit to set- 
ting test teams of two students of equal ability to work together on the 
more complex tasks^ Each member of the team is expected to do an equal share 
of the work and a requirement is stated for the students to alternate frequently 
as lead mechanic" and meclianic's helper. The final ^evaluation for total ^ask 
performance by the team would be given to each student 'comprising the team as 
If 'he alone did the total task.. It is important in this testing procedure to 
pair student^ of near equal cibiiity, or the mor^;^pt. student would be forced 
to carry the le&s competent with less bian valid results. The procedure dis- 
cussed above is just the opposite of a commonly used instructional procedure 
when it j.s often desirable to establish two-man teams with competent students 
being paired with a less competent student to act as coach and pupil. 

It is also intended that the test Items that follow will be used in proficien- 
cy testing (challenge) of students who claim previous instructio or work ex- 
perience in a given block(s) of instruction and request testing for occupa- 
tional competency in such blocks for subsequent credit. (See Paragraph 11 ' * 
and Appendix L, Policiefs and Procedures Guide - 1978.) 

'■ ' . f ■' 

\ • ' ' '' 



NOTE: With changes made, to the Ins true tional Objectives Guide in 1977, a 

small number of test items- (3 or 4) may not be appropriate br^are \ 
in the wrong bJock (road service, heater service, muffler and tail- 
pipe). For 1977 added tasks, there may be no te$t item prepared, 
but the pattern and policies remain the same. 
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PERFORMANCE TEST - AUTOMOTIVE MECHANIC 
(Sample) 



BLOCK OR DIVISION NUMBER:^^_ _ TITLE: Mntroduction to ' AutomoLive Technoloev 



Lon 



SUB-BLOCK . NUMBER : 0.20 TITLE :The M otor Veh'fcle; Assdfablv IdenHif Ir.fi r 

Assembly' and Vehicle Mechanical Operation, and 
Opera t:or Maintenance. , 



TASK NUMBER ;^0_^ TITLE r -^Know Pu rpose . Operations. Maior Parts and Operator 

Cave of Enpine . , 



Compe ten c) _T€'st: ; (Skill level Objectives) 

(.2082) a) Tlie student will identify and 

ponents of tbr ^^ngine. 
(.2083) ;b) The student will perforin cperatot maintenance of the engine. 



state the purpose of the major cbm- 



Competiency Levels : , - 

(.2082) A. Given: i) a head with valves in place; 2) piston and rod assetnbly; 

3) camshaft.. A) intake manlfifold; 5) exhaust manifold, the 
trainee will: 

vl. Identify and staf^ 1 ;e purpose of the above components. 
/ 2. Identify the intake and exhaust valve in the head. 



* The trainee will accomplish the preceding tasks accurately within 15 minut 



es . 



(.2083) B. Given: 1) an automobile; 2) several types of oil; the trainee 

will: 

1. Open the hood'. - ' ' 

2. Check the oil. - , 

3. Select the proper oil to be- used in this vehicle. " 




*The 
minutes 



accomplish the preceding -tasks accurately and safely within 10 
*Note: Perfomance Standards 
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(SAMPLE) 



TEST ITEMS 



7.0 block: power train and manual TRA.VSMISSION 



MODULE: Clutch 



MODULE OBJECTIVE: After completion of this module, the student will 
be able to diagnose and repair any clutch problems to meet manufac- 
turer's specifications in Flat Rate plus 20% time per vehicle. 



Given safety procedures, service manuals, manufacturer's specifications, 
proper tools, ^nd equipment the student will demonstrate the following 
competencies: 

COMPETENCIES OR TASK TO BE PERFORMED AND PERFORMANCE STANDARDS 



7-11 Adjust Clutch Pedal Linkage 

OBJECTIVE: Given a vehicle, the student will adjust the pedal 
linkage to an accuracy of 1/16 inch. 



7.14 Road test and noise diagnosis 

OBJECTIVE 1 Given sf: vehicle with clutch bearing or fly-wheel 
malfunction, the student will road test and correctly describe 
noise encountered and probable cause and correction required of 
either clutch bearing or fly-wheel, 

7.15 Replace clutch assembly and/or release bearing and fork 

OBJECTIVE: Given a vehicle with malfunctioning clutch and/or 
release bearing and fork, the student will remove and replace 
clutch assembly and/or release bearing and fork so that proper 
and smooth engagement and release is provided. 



7,08 RepXace pilot bedring 
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OBJECTIVE: Given a* vehic? the student will replace a pilot 
bearing to provide proper fit as per manufactftirers ' specifications. 
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PERF(V>mNCE TEST ITEM 
(Sample) 

PERFORMANCE [•XAMIHATION - AUTOMOBILE MECHANICS 
EXAMINER INSTRUCTIONS 



TASK: '8, Lb ' 

JOB // : Inspect., lerace and reseat valves in a V-8 cylinder, head . 

Equipment: Require d ^ 

V-8 Cy^^inder Head, Micrometers, Dial Indicators, Feeler Gauges, Shop Specifi- 
cation manuals. 

Special TooIm 

Valve Grinding f^qll^.pment^ 
Valve Seat Resurfacing Equipment 
Valve Seat Stones and Pilots 
Valve Spring Tester 
Valve Spring Compressor 
Cylinder Head Holding Fixture 
V* Electric Drill 
Carbon Cleaning Brushes 

Straight Edge for cliecking cylinder head warpage 
Lapping Stick and Compound 
Safety Glasses 
Machines t 6-inch Ruler 
Torque Wrench 

Time allowed for job - 2 hours. 
Use performance rating chock list 



Note: Based upon Material Published by Central Connecticut State College 
Vocational Technical Education Program, New Britain, Connecticut (1973) 
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PERFORMANCE TEST ITEM 
(Sanipia) 

KRFUJULVNCE EXiXKINATION - AUTOMOBILE MECIIAI^IICS 
EXA>UNE'<S INSTRUCTIONS 



TASK: 11. 2f) 
JOB ff 



ivr Electrical Systems - Major engine tune-up including 
Lhe i inLssicm control system on V-8 engine to manufacturer's 
SjM-M- [ r icriL ions , using proper procedures as outlined in service 
manuals . 



Equipment: R equi r ' j 1 1 



1971 or newer voliic lc v;i L[i V-8 engine - Oscilliscope or portable tune-up test 
equipment. Shop specification manuals (Chilton-Motors-National) . 



Special Tools 

Ignition Wrench Sot and Socket Sets - Assortment of screwdrivers 
Allen or Sunnen Oscilliscope ' 

Timing Light - Omi Meter ~ Volt-Amptmeter - Test Light. Tach and Dwell Meter 

Remote Starter Switch 

Ft^eler Gauges ai d Torque Wrench 

Distributor Point Tension Tester 

"Sdark Plug Clearer and Teste^r 

Air Hose and Blow Gun 

Droplight and Fender Covers - Wiping Rags 
PCi/ Valve Tester 

Battery Hydrometer ( 
Fan Belt Tension f^-augL.* 
Vacuum -and Pressui-o Tester 
Safety Glasses 



Ti!T|e allowed for job - 3 hours 



Use| performance rating check list. 

i 

Weight of 'this job is 60% oi total mark, 

j . 

Not^: Basdd upon Material Published by Central Connecticut State College 
Vocational Technical Education Program, New Britain, Connecticut (IS 73) 

i il3 



er|c I 



\ 



PERl.'ORMiVNCE TEST ITEM 



(Sample) 

PERFORM^X^CE EXAMINATION - AUTOMOBILE MECHANICS 
EXAM ^ EE INSTRUCTIONS 



TASK: 8.16 & 8.17 

Job // : [MspocL, n face and reseat valves in a V-8 cylinder head to 

nianii f a c L u r o.r ' s spec. i. T ica t ions . 

Job Obj ectives: Perform a comploUe valve job on a V-8 cylinder head. 

* This assignment will couHlst of prdper use of manufacturer's specifications 
■and procedures. Proper and know le.lgeahle use of tools and test equipment. 
Proper safety procedures. Orderliness and cleanliness of work. Knowledge 
of task, by demonstration of^ posse.ssion of required skills and related tech- 
nical information in task performaiice in time limits. 



* Time allotted - 2 hours. (Flat Rate Plus 20%) 
This job makes up 40% of tot;:l performance exams, 

* Note: The performance standards. 



Note: Based upon Material Published by Central Connecticut State College 
Vocational Technical Education Program, New Brit'a5.n, Connecticut (1973) 
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PERFOIIJ-IANCF. TEST ITEM 
(Sample) 

P ERFORMANCE EXAIUN AT ION - AUTOMOBILE MECHANICS 
EXAMINE!' INSTRUCTIONS 



TASK: 11.26 

JOB // '. AutomoLive Electrical Sy.otf.ra 

Job Objectiv es : Perform a major engine tune-up including tht: emission con- 
trol* , systems . Bring each system up to manufacturer's spec- 
ifications. 

* This assignment will cc^nsfst: of }jrof»er use of manufacturer's procedures and 
specifications* Proper and knowledgeable use of tools and test equipment. 
Proper safe ty procedures , orderliness and cleanliness of work. Knowledge of 
task performed and completion within allotted time of 3. hours. Must demon- 
strate possession of^ required skills and related technical information in 
task performance. 

* Time Allotted - 3 hours. (Flat Rate plus 20%) 
This job makes up 60% of toL-il pcrfurmanc^ exam. 



* Note: The performance standards. 



Note: Eased upon Material Published by Central Connecticut State College 
Vocational Technical Education Program, New Britain, Connecticut (1973) 



(Sample) 

TASK PERFOME CHECK LIST 
AUTOMOTIVE HECIIANIC 



sri;Di;::r namk: 



TASK PEl'FORi'lilNCE 



C 



viihirk or i^^^er/i);.: to work, 



Ti loci and t>i;iipii!u:it 
Selection. 



3) Tool and Eq 



4) 



Observation ■:f Safctv Riilcs. 



f\,vf - ' 



■1 ' ' . 
..^ aiiu/ul 



:IGHT FOR 



Inspect: Lons_'.o r rec t; h 



(i.o:o* 



IHSTRL'CTIONAL BLOCK; 



TASKS (JOBS) NL'VBu^.S 



(6.15) 



(6.16)(6.U) 



(3) 



(3) 



(^) I (^) 



(0 



(8) 



6) 



IdenLifieb iIil Froi^kn 



7) Takes Proper Action in 
Correct 'Sequence. 

8) Uses Shop Manuals 
Correctly as Needed. 



(10/0* 



9) Uses and Follows I'lanufacturer's 
Specifications Correctly . 



lOyQuality of Work - (Accurate, 
Careful, N eat, Thoroui^h) . 



lljPerforins Taslv Correctly in 
Flat Rate pl 'js 20! Time. 



Score for Work Methods 
(1 - 11). 



Score for Finished Task. 



Task Qualified (80^) . 



(15Z)* 



(10:0*' 



1^ * 



15;^ *. 



ioo;s * 



(9) 



(6) 



(9) 



(8) 



(8) (lOi 



(51 



(3) 



(7^ 



(9) 



(12) 



(3) 



(8) 



(6^) 



(12) 



(76) 



(4) 



(1^) 



(8) 



(71) 



(1^) 



(85) 



(10 



(5) 



(10) 



(77) 



m 



(91) 



* (Sample Only - Determined by Committee) 



